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DESCRIPTION of the PLATES. 



PLATE L p. i6. 

TPHE cleftric machine. The two boards a^ a^ 
-■■ are equal and parallel : the uppermoft has 
a groove, in which one of the pillars is moveable ; 
the other, d^ is fixed. The brafs arm c fupports 
the axis d that is fixed in the globe ; / is the 
rubber, fupported by an axis in the wooden cir- 
cle ^ 9 i& is a fteel fpring, regulated by a fcrew i ; 
* is the prime condudbor, confiding of a hollow 
veflel of poliftied copper, and receives its elec- 
tricity by means of pointed wires », and the 
arched brafs rod /. The globe is turned by the 
wheel fixed in the moveable frame e. The chain 
n connects the rubber with the floor, when pofi- 
tive eleftricity is required. 

PLATE II. p. 24. 

The fquare figure h repreferits a plated coat 
of glafs. r, ^/, ^, /, g^ hjiy ;, *, are feveral forts 
of jars. On the ftand, near c, are placed on k 

Vol. III. a glafs 
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glafs the cork-balls, that ferve as an eleftrome- 
ter. From the end of the condudlfor, at /, hang 
the bells and knobs of brafs, for the magic dance ; 
J is a metal rod for taking fparks ifrom the con- 
duftor. 



PLATE III. p. 104. 

Fig. I , reprefents the row of tin-foil for exhi- 
biting the luminous charadlers. 

Fig. 2. T^e electrical battery, confifting of 
fixty-four glafs jars, which are connefted by brafs 
rods, that run through wires in each of them, and 
the rods arc connedied by a chain laid over them.'/ 

PLATE IV. p^^o. 

Fig. I. The eledropieten . A is a light rod 
that turn? on th^e center of the fejcnicirck B, and 
has at its.extremjty acork'ballQj^fXjs the pil- 
lar that fupports the rod.. , .; . 
- Fig. 2. The fulmineous conductor; a is an 
oblong pole, I a copper yeflfel i|> fprmjof a funnel, 
c aflender rod, terminated with a pginted wir^ ; 
^ is a wire that defcends at a foot diftance from 
the building, and is carried into the room where 
the experiments are to be performed. 

Fig. 3. Tl^e eledric branch and table \ (ti K 
r, dy is tte table, .placed againfl: th? partition X<. 

The 



jhi\^yni)fh^^^ joined at A t;o the prirtre 

tpn4u(^o^^ ?W other rioom >^ and / are twd 
Jini^^s, ^bat, cqmef/rom twp chain? which commu- 
nicate witVthe two fides of a jar or battery^ and 
arc concealed in the table. 

Fig; 4i The apparatus fol" conduiSling eledri-* 
city frono a kite : a is the^ftring of the kite^ 
wound upon the reel ^ ; r is a copper funnel, 
from which^goes the metal rod d^ that has a knob i 
^Is the ftafF that fupports the funnel and reelj 
/is th|^ chain by which the eledlricity is pondu^ed 
to the groupd.' 

. PL A t £ V. ^42g* 



Fig. I. AB and CD are the poles of twd 
rtiagtietS, tdd the ddtted Knds ihaw the diredtion 
of the magnetic effluvia. 

Fig. 2 and ^f. The magnetic perfpeflfivei In 
Figi 3, B is a rtiagrietic needfe, pliced on ariivbry 
circle C, thdt refts Un the Dbj6(5\:^gldfs D : A id 
the eye-glafs, by which the pofition of' the needle 
iiitiorii clearly 'diftihgUiihedV ' . 

- Fig. 4. Tliethagnetic wahdw C is a magnetic 
bar,>hich iiiinclofed in the hollow wand A B. 

' PLAT E VI. p. 122. 

, f he fhethod of niaking artificial magnets* 

Ff^. i; rii^ poker f ubbed by the tongs. Fig. 2, 3, 

a 2 and 
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and 4, the manner of giving the bars the vertical 
t)uch. Fig. 5, the method of giving thena the 
horizontal touch. Fig. 6> the manner of dif- 
jpoiing the bars in a cafe. 

P L A T E VIL p. 140. 

Fig. 1. The bouquets, one of which is to be 
placed in the vafe E, at the bottom of the box 
ABCD. ' 

Fig. 2. The magnetic dial. A is a circular 
•border that turns quite free on the Hand B ; C it 
dial of pafteboard, that moves in the circular bor- 
der ; 1 a magnetic needle, \^hich is the index to the 
dial J P a pin, that fhows where the magnetic bar 
Fig. 3, is. placed, under the dial. ' ' 

Fig. 4. The dial for the magnetic cards, 
which is to be placed in the circuit border of the 
laft figure. 

PL ATE VIII. p. 148. • 

Fig. I. M and N the two bbx^s For thedbx- 
terous painter ; T is a pivot, oh *^fiich the circle 
of piffeboard F is placed, in the boif N 5 O, P, 
Q^, R, are four boards, on which the fame fub- 
jefts are painted as on the pafteboard circle ; V is 
an artificial magnet concealed in each of the 
boards*' * ^ * *•■''■ ' " ' 

PLATE 
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P > A T E IX. p. 154. 

• • r»'.^ J-' •'• • ." ' 

Fig-^ I.. The apparatus. for the cylindric oracle* 
ABCD is the cylinder, in which' is concealed the 
magnet H, at E F ; C is a circle to be placed 
on the cylinder,, and ihas 4 to^hcd needle for an 
index. 

.*fig* 2^; .Xiie box in which oqe of thefour fquarc 
ji^ce&.Fig. 3^ uhat have each a magnet in a dif- 
ferent diredion, is to be placed. 

^:,Fig4 4* Thp di^l to be placed over the box, 

PLATE X. p. 155. 

. Fig, I . An ewer placed on a* ftaad B, in whicii 
ie^a^drawerD. ♦ - ^ 

Fig. ^i Tte infide of the cwei^ in the middle 
of which is an inverted tin cone : at H is a mirror. 
Fig. 3. A pafteboard circle that is placed at 
QR in the laft figure. .This circle contains a 
touched needle, and is divided into four parts, in 
thr^e of which are heads with different dreffes.. 

Fig. 4. ^ Fpur fquare pieces of wood, each of 
^hich contains a m^net*in,a .diffe;rent pofition, 
^d in three of them are the fame figures ^s op the 
pafteboard. 

r:^F%- 5- The magician's circles. The circle A 
has a hand that communicates with a movement 
in the box. The index of the circle B is %> 

^ . , a 3 touched 
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touched needle : C the crofs piece by which the 
two circles are connefted. 

Fig^ 6. The movement contained ijri the bo:i^es 
tinder the two cir<:le$ and the crofs piece betweer^ 
(henfi» 

P L. A T E XI; ^ p. 168.. 

Fig. I. The box and dice. C A a hollow pc- 
deftat, on which is the circle B, marked with thc^ 
numbers on two. dice, and at its center is a pivot, 
oa which turns a touched needle > Ma fimilar 
circle on the bottom of the box ; D E is a vafej 
in which there are different divifions H, G, F. In 
the part I K is placed the piece ^ T- 

Fig.. 1, is a box, in which are placed the two 
gtif€3 Fig. g and .4, that have each a magaet at'O, 
and in each of which are placed two flowers % 

Q ^>Q i$iihe fc£U9?i 4?f thefc two cafes, . 

.1 . .... 

P L AT E XII. p.iy6. 

Fig. I. A B GD ,a box that contains fix. dif- 
ferent pieces of metal, which have each a naagncc 
in a different pofition, . - 

Fig. 2. The circles that are placed at the end 
of a perfpc&iyc, and have the initials of the dif? 
ferent metals. 

Fig. 3. The box for the magnetic oracle. A, B, C, 
the three divifions of the box : in A and C are 
eight fmall ruodkta marked with different numbers. 

Fig. 4. The magnet^ to be fixed in eight fmall 

' ' '\ tablets. 



t*bkt$, that ^e to be put in ;thcjpgrt B of the lalj 
figure. : ' r. .^ ' 

. i^'ig? 5^ A di^ckv with .a.tiQ^w€hedrtepdIe % «n 
ip4CTv:«^hich ,i3ut^ bci plascedKon. ,the rp^j B a£ 
Fig. 3, over one of the tablets, in which a magnet- 
ic concealed. 

Fig. 6, ABG D i$ the bbx for Jtba magical 
jcards, in the top of which is ap opening of the 
fpstof a card. At the center of this box is a pirr 
vot, on which is placed a circle that has twocardf 
pointed on it, and a torched needle at its center. 
Between the two figures of the bo3j iS't^iemagpetia 

' PL A T E 3inv p, 180. : 

' Fig» !• Th^ magnetic planetailunit The oen^ 
$ral circle hae^ an index A, that comfmuAicatcB with 
another circle underneath } and round it are wrote 
feven queftionsv Round the feven Jeffer circles 
:%re wrote words that form jipfwers to th.ofe quef- 
tions ; and wjthin thefc: circle^i arc dr^wp the cha- 
radersof the five planet$, with the earth and moon. 
On the ceater of each of;thefecir^leis turns a nlag- 
nedc needle, and die dotted lines in each pf.thcm 
ijiow the pofition of the magnets in feven other 
circles on the bottom of the boXr 

Fig. 2, (hows the infide of the box, and the twp 
indexes at tpp ; by the loweft is turned the circle, 
fixed on a pivot at the bottom of the box ; and 
(lie other is^placed againft. ooe of the months in* 
fcribed round the circle^ Q and P ara two of thq 
needles to be placed on the^fmalidrcles. 

PLATE 
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PLATE XIV, p, 192. 

Fig' I and 2. iThe magnetical table. ABCD, 
Fig. I,' the bottom of the table : at A, on the top 
of the table^ is a circle, that furrounds a bafon, 
placed over P, where is the machinery. Fig. 3, 
which confifts of a wheel QR, a barrd X, a fmall 
toothdd Vfhtil Ti and the magnetic bar X Y. 
MO is a nfagnetic bar moveable oh a pulley, 
found which goesF a ftring, chat is faftened at^oYie 
end tothefj^ing N^ and goe^ over* another puUey 
^ Ai OP; at the p^rt of the table n^5ct AB; is a 
magnetic bar, moveable on a pivot at P. 'The 
motion of this bar is regulated by the fpring R. 
Round the pulley T goes a ftring, that pafles 
o^er ^tmther j!)ulley at S. AB, near the part AR, 
i« thie rtltignetic wH4r, which is drawrt backwafd 
and forward by a ftring that pafles over the pul- 
lies B and A, and is defcribed in PI. XVII. Fig.5. 

Fig. 2. AB, the top of the tabJe, on which is 
placed the bafon : R, F, G, H, the legs, which 
are hollow, L, L, the crofs pieces, MN the ftcp : 
thf fe are likewife all hollow, and communicatje 
with the other fide of the partition W, 

Fig. 3 and 4, are two other circles to be placed 
round the bafon on the table. 

PLATE XV. p. 189. 

The fcale to be placed againft tb^ back oi^^ the 
partition W, p is, the, pulley cfyci* wWch the 

ftring 
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ftring goe&v D the weight i tod EF the index. 
The divifions of this fcale correfpond to f hofe on 
the tliree cirUes in the laft pl^te^ Fig, i, 4, and 5, 

PLATE XVL |>. 204. 



. T^e apparatus for the fagacious fwan. Fig. i. 
YX a hollo\y pcdeftal, on which is placed the ba- 
ibn A, ai>d xound it are fix vafcs ; B is a holjow 
egg, placed on a Hand C, that is alfo hollow ; 
jVIAQ/s xhc magnet and wheel placed in the pe- 
cjeftal. The figures a Ibow the pofition of thie 
v^fc5* 

Fig. ^, The machinery for moving the mag<* 
net^ whiph is regulated by one of the etwees T, 
and the pyj^i^der F, ^ig. 3, placed in the egg B 
apd the ftan4 C, 

PLATE XVII, p. 220, 

Frg: I. The communicative bdh A B a cop- 
^ box, E the infide 6f the box, F the bell, D a 
magnet, thalfis placed on a pivot, and ftrikes the 
belf. 

Fig. 2. The magnetic balance, the fcales of 
which are to be placed over the magnetic table at 
the part where is the magnet MO. 

Fig.3. The movement of the fympathetic dials. 
A?BGDth€ wheels and pinions, under which is the 
barrel A, ^ the fly, H the plate to which the 
^ 8 move* 
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movement; is fixed, LNM i citclf oflftfeel that li 

touched. 

• Kig.'4v ^^Q,R- is ^d'tafe'ln which eScIi of tTie,diaJi 

is to be placed. 

^'g* 5* The magnetic roller; in ifHetwelvd 
circles of which arc placed magncti in different 
pofitionJi marked with thi letters of the alphabet. 

PLA-TE kvlll. p^ajz/ 



Fig. I . The hi'agician^s box. A li is the bafe 
of the box, in the top of which is a hole E, about 
the fize of a card : in this bafe is placed the circle 
Op, Fig. 3, that hasfive cards paiotedoait.; cpa-- 
tains a magnet QR, aiid is moveable on a pivot. 

Fig. 2, is the body* of the box^ which confifts 
of four inclined planes of glafs ; and in a hole at 
the top V3 is, fixed ^ convex^lcns. This box is 
placed op the magnetic table, by which) either of 
the cards on the circle are brought under the hole. 
Fig. 4. Tixe,myfti€aldial :, (hisdul is divided 
into ten equal parts^and at its* center is a touched 
needle, which is^ regulated by the magnetic 
table. 

Fig. 5. The box for the intelligent fly. At 
the center of the box is a pivot, on which is placed 
a touched needle L» that has at one end of it an 
enamelled fly i over this needle is placed thepafte- 
board circle ABCD, on which ten letters are 
wrote. ^ . ■ 

r PLATE 



^ J||g. jt-^.Xhc^ lpQX,.,y«(it^ ,|I^e,eight ^tablets, ;on 
Which are wrote the multifarious /y^rfe^ and ia 
cacjh p/ w^i<;h i§ concealed, a fnagnct, in a dif- 
%ent, dire£tio%, , ,- r vi 

; Fi^ 2.^ .^^ fanjfiJGzieof tbefore^ 

going box, on which are drawn eight circles that 
have each the fame words wrote j-aund thern as are 
on the tablets J «nd on the center bfcach of thefe 
circles is fixed a magnetic needle ; thi^ board i^ to 
Bi plated qVer the box. ; '[■'., 

;Fig. 3. Four plates of glafi, placed in an in* 
clined pbfitibh dver the board j, and in its top 31*0 
tw6 Icnfds O, Q. 

pi; ATE XX. p. 246, 

, Fig. I. The commonicativc mil-ror. A B is a 
hollow pedcftal, in which is a hole at L, and over 
that 15 placed a ftand, compofed of four plates of 
glafs: C D^ and on that is fixed a tube £, includ- 
ing, another tube F. There is a hole through 
the tubca# next the top of the (land, and againftit 
is placed an inclined mirror M, by which the eye 
at G fees the pafteboard circle Fig, 2, fixed on a 
javot at the bottoih of the box* 

Fig, 3. A box of the fame fize as the pedeftal 

jufti dcfcribed* In this box is placed one of the 

three tablets X^ Y, Z, that have each a magnet in 

a difiercnt pofition, and over each of them ispaft- 

4 ed 
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cd a card of the fame Tort wkh thofe on the circle* 
When this box is placed in the pedeftal, the needle 
m the circle conforms to the pofition of the mag- 
net lin the ublet. 

Fig. 4. The box of dice by refleftion. ABCD 
the box, whofe top and fides are of glafs. I L 
two hollow cubes. At the end of the box are 
Aiders that draw up as in Fig. ^, and at M is a 
finall moveable piece that covers a hole. O P, 
and R Q, are two inclined mirrors placed in the 
box. The bottom of each of the cubes is divided 
into four equal parts, as in- Fig. 8, and under each 
of them is placed a brafs (land. Fig. 6, difpofed 
as in Fig. 7, and on the .ftand is a pivot that 
holds two needles, one of brafs, the other of ftcci 
that is touched. 
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EiiEGTRI CI T Y- 

DEFINITIONS, 

^f^TT^LECTRIClTY is that property lA 
V J^^ - bodtei #Wch enables tbetn, trlrttt 
excited by fHdion or heat, to at- 
tf afit other light bodie^ and produce an 
dffiavium that is fometimcs luminous, at^ 
tended with a fnapping noife, and a faint 
l^hofpfaoreal fmell. 

2. Ekaricity is called the fecond of the 
three fpecies of attraction, gravity being 
thefirft, and magnetifm the third. 

3^ Thofe bodies that produce electricity 
by firidion or heat, are called eledric^, 
and are faid to be eledric perfe. 

4, Thofe bodies that receive and com- 
Vol, III. B muni- 
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snomcate eledrieity are called condudor^ 
and thofe that repel it are called non-con- 
dufliors. 

5* AH bodies that are made to contam 
more than their natural quantity of ele<ari- 
xity are faid to be ele£trified pofitively, 
and thofe from whom part of their natural 
quantity IS taken away, are faid to* be elec- 
trified negatively. Thefe two eledricities 
being firft produced, one of them from 
glafsy and the other from amber or rofiiv, 
$he former was called vitreous, and the lat- 
ter refinous electricity. 

6. When a quantity of eledricity is com- 
municated to any body, it is faid to be 
charged, 

7. The effed: of the exploGon of a charg- 
ed body, that is, the difcharge of its elec- 
tricity on any other body, it is called the 
eledric (hock. ; 

8. When any body is prevented from 

communicating with the earth, by the 

interpofition of an eledric body, it is faid 

to be infulated. • 

', 9. The 
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t). The refiduum of a charged body, a^ 
II jar or battery, is that part of the charge 
which remains iit the body after the lirft 
difcharge, and by which it will give a fe- 
fcohdfhock, though left than the firfti 

APHORISMS. 

1. All fubllances are diftinguifhed into 
cle(9:rics perfe^ and non-eledlrics : the lat* 
ter of which are condudors, and the for- 
mer non-condn£tors. 

2. All kinds of metals, femi-metals, wa- 
ter, charcoal, and other bodies^ of a fimilar 
nature, are condufftorsj and all other 
bodies, whether mineral, vegetable, or ani^ 
mal, are non-^conduftors : many of the 
'latter, however, may be made to condudt 
dedricity by being heated to a certaia 
degree,; 

3.Pofitive eledricity is produced bythq 
fridion of uninfulated glafs tubes or 
globes; knd negative eledricity, is pro- 
duced, either from the rubber of thofe 
B 2 bodies. 
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bodieSf or from the fri&ion of infulateJ 
glafr bodies ; or liaftly,. from the rubbing 
of globes or ftick^ of wax, fulphur, andi 
other bodies of a (imtiar nature. 

4. It follows from the laft ap&orifin thav 
the ekdricity of the excited body and the 
rubbery, are airways oppofite, that is, if 
that of the excited body be pofitivc, that 
of tb£ rubber will be negative ; and the 
contrary, Thofe two bodies, moreover^ 
will aft ou' eaclt odiet with greater force^ 
than any other body^ 

5. In charging any bod^,, as x coated^ 
phial, if one fide communicate with the* 
excited body, and the other with the rub- 
ber, the eledricity of the two fides of the 
charged body will be oppofite.. 

6. There is a. ftrong attradlion betweem 
the two eledricittes on the oppofite fides- 
of a glafs, fo that when they are made to. 
communicate by means of a condudor,, 
Aey will be both difcharged with a flafh 
of light and afnapping noife. 

7. The fubftancc of glafs is impervious- 

tQ> 
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to dedfaidty; but if the glafs be thin> and 
the cledricity on die oppofite fides be very 
firongi that is, if the glafs beovercharged^ 
the oppofrtc eledricities wiQ force apafiage 
through the glafs. 

8. If au excited eledric he in contad 
with an infulated condudor, the former 
will communicate its power to the latter, 
which will then attradt light bpdies, and 
give a fhock, in the fame manner as the ^- 
citcd eledric* 

9. The flafh of light from a body to 
which elefiricity has been communicated, 
is more denfe, and the fouad.l6uder^ than 
from one that is excited j for the conduc- 
tor parts with all its eledricity at once, 
but the excited body with only fb much 
as is at, or near, the part that is touched. 

xo. If infulated bodies Have been attraded 
by, and have touched an excited body,they 
will, foon after, be repelled by that body, 
and will repel each other; nor will they 
return to the excited eledric till after they 
B 3 have 
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have touched fome other body that com^ 
municates with the earth, 

ir. When an infulated conduftor is 
brought within the fphere of action of aa 
excited body, it requires the eleSricity opr 
pofite to that of the body, and the nearer 
it is brought the greater quantity it ac-r 
quires,.'till the one receive a fpark from 
the other, and then the eleftricity of both 
is difcharged^ 

12. The eledric explofion always takes 
•the fhorteft courfe through th? beft con-r 

dudors. 

1 3 . If the explofion between two bodies 
be interrupted by a non-condudor of a 
moderate denfity, the difcharge will force 
a paflage through it, in fuch manner as to 
leave the appearance of a fudden expaa- 
fion of the air about the center of the ex- 
plofion. 

14. If an infulated condudor be point- 
jed, or if an uninfulatied condudor that is 
pointed, be brought very near the earth, 
there will be no other appearance of elec- 
tricity 
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trieity during the time of excitation, than 
a light, and a current of air, that may be 
perceived to come from thofe points. 

1 5, The dedric attradion afts in va^ 
cuo. 

16. Eledricity and lightning are in all 
refpeits of a firiiilar nature. All the ef- 
feds of lightning may be imitated by ekc^ 
tricity, and all the experiments in elec- 
tricity may be performed by lightning, 
brought down from the clouds by meant 
tff an infulated pointed rod of metal. 
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ELJSCTRICAf. APPAHATUS. 

A . Defcription cxf all the machinery tha| 
has been ufed in eledtrical expcrimentS| 
would fill a large volume, We fhall here 
confine ourfelves to fuch as are of general 
ufe, and neceflary, in particular, to the 
following recreations : fuch aj'e the re- 
YoWufxg globe and rubber, with its prime 
?ondu£tor, "ufually caljed an ele£tric ma- 
chine i the eledric battery j the fylniinieoug 
pondudor 5 and the elcLiropieter. 

The conftrudion of the eleflric machine 
is as follows ♦. Let a a^ Plate I. be two 

* A great number of different cleftrical mjj- 
chincs have been contrived. ^T^is appears to be 
the invention of Dr. Prieftley, from whofe Hjftorjr 
of Elc6b:icity we have cxtra£le4 the defcription of 
the following apparatus, arid the fubfequent recre- 
ations, fome few articles excepted ; for that va- 
luable work contains every material difcovcry or 
Jrpproyement that has been hitherto made in thi$ 
fcicn-cc; A machine of a more fimple conftruftio^ 
lyjll be defcribefl further on. 

ftrong 
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j^ong hoards of mahogany, the lower 
j^bout aa ioch 00 each fide broader than 
|he other ; they ^e to be an equal length, 
parallel with each other^ and about four 
Inches afunder. In tjbie upper board is a 
groove, that goes almoft its whole lengthy 
The pillitrs are of baked wood : that mark- 
ed ^ is immoveable» being fixed to the up- 
per and lower boards ; the other Aides in 
the 'groove juft paeijtioijed, that it may re- 
ceive globes or cyliQ4crs of different di-p 
roeofioRp % fejit is only ^ffceffary wheo 
^hey h^ve axes. Ii^ each of the pillar^ 
jtheris ar^ hplej^atisqual {iiflances, by means 
of which the globes may be placed at ^ 
^igbt ^pled'to their bulk. Tbefe piU 

* It IS not yet determined what fort of glafs is 
pioft proper for thefe globes and cylinders. The 
jbeft fiinj js pppspionly ufcd, but Dr. Pricftley fe«ns 
fo ihinky tj^at common i>ottle metal is the moft 
eligible. Some operators line their globes or cy- 
linders with wax, or fpftic other eleftric fubftancej 
^hich in large globes may be of good ufe ; but 
yfhen they arc ftball, no material advantage can 
{^ e:scpef^ed from apy lining* 

lars 
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Jars are to be high enough to admit 
two or more globes at the fametime^ If 
two globes be fixed on one axis, four of a 
moderate fize may be ufed, and the wheel 
may have feveral grooves for that purpofe. 
When a globe with one neck is ufed, as 
in the plate, a brafs arm f, with an open 
focket, is neceffary to fupport the axis 
beyond the pulky : tim part is alfo con- 
trived to put higher or lower, t^ether 
with the brafs focket in which the axis 
turns. The axis dy h made to come 
quite through the pillar, that it may be 
turned by a handle, without the wheel, at 
the option of the operator. As the frame 
ferews to the table, it may be placed at dif- 
ferent diftances from the wheel, in propor- 
tion to the length of the firing, indifferent 
ftates of the air. The wheel is fixed 
in a feparate frame ^, by which means 
it may be placed in any fituation, with re- 
fped: to the pulley, and be turned tq one 
fide, fo as to prevent th6 parts of the 
ftring from cutting each other. The back 
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^rt of this frame is fupported by a fepar 
fate foot ^, 

The rubber yi confifts of a hollow 
j)iece of copper, fluffed with horfe hair, 
and covered with a bafil fkin. It is fupr 
ported by a focket, that receives the cylin- 
drical axis of a round, fiat piece of baked 
wood gy the oppofije p^rt of which is 
inferted into the focket df a bent fleel 
spring h f . Thefe parts are eafily fepa- 
jrated ; fo that the rubber, on the piece of 
wood by which it is infulated, may be 

* Some def^ric machines are turned by ^ brafs 
toothed wheel and pinion, inclofed in a box, which 
has a more elegant appearance ; but thefe wheels 
are fubjeA to accidents, which are not fo eafily 
repaired as thofe that happen to a ftring. 

+ If the rubber be very narrow, fome parts of 
the globe will pafs without a fufficicnt friSion : to 
remedy this inconvenience the hand, when dry, 
may be held to the globe, juft before the rubber, 
to fupply the deficiency. There fhould be no 
(harp edges or angles about the rubber, for tjiey 
would make its infulation, which is a matter of 
great CQ.nf<?quence, inefFeftual. 

jchanged 
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changed at pleafurc. The pofition of the 
fpring may be altered two ways : it may 
cither be flipped along the groove, or 
moved in the contrary dire(9ion, fo as to 
give it every defireable pofition with re^ 
gard to the globe or cylinder : and it is, 
befide?, furniflied with a fcrew /, which 
makes it prefs harder or lighter, as the 
experiment may require. 

The prime condudor ^ ♦, is a hollow 
vcfffl of pojiflhed copper, in the form of a 

* For common purpofes a fmall conductor is 
nioft convenient.; but when a ftrong fpark is 
wanted, jt if- proper to have a large cqnduHot 
ready, which may be placed in contad with the 
Analler, But whatever be the fize of the con** 
duftor, that part which . is moft remote from the 
globe (hould be round, and much larger than the 
reft : for the effort of the elej9ric matter to fly off, 
is always the grcateft at the greateft diftance from 
the globe ; and from that part the longeft and 
ftrongcft fparks may be drawn. 

The largefl: and moft pungent fparks are drawn 
from any conduftor along an eleftric fubftance. 
Thus if the condu^or be fypport^d by pillars of 

glafs 
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jpear, fupported by a pillar on: a firiDr 
bafia of baked wood * } and it receives iti^ 

glafs or baked wood, the longed fparks will be 
taken clofe to the pillar. 

If part of the condudor be concave, a remark* 
able large, ftrong, and undivided fpark may be 
drawn from the concavity. Where the furface^ 
is convex, the fpark is more apt to be weak and^ 
divided. 

♦ Baked wood is found by experience to form^ a* 
perfeAi nfulation, but it requires to^be baked again 
at different times,, efpecially if it be kept in a damp 
fituation. A hollow pillar of glafs> lined with^ 
lealing wax, will anfwer exceeding well, and docs 
not require fo much attention. The beft method 
ef lining a glafs is to diflbtve fo much fealing- 
wax, in fpirit of wine, as will make it of a due con- 
iiilence. It may then be laid on the glafs, by a; 
1>fuA, with very little trouble. 

Dr.Prieflkyadvifes electricians to make all their 
ftands and ftook for infulation, of baked wood ; 
as it may be eafily turned into any fbrm^ as it in- 
fulatcs better^ than glafs, and is not fo brittle. But 
care muft be' taken that the wood be thoroughly 
baked, even tlM it be quite brown : it wi)l not 
then be very apt to colleA moifture from the air : 
if k (bould, a Kttle warming and rubbing will be 
fuAcient to expel that moifture. At mod, it caa 
on-ly be ncceflafy to boil it in linfeed oil, or give it 
^a,lKght coating of varniOi after it comes out of the 
• 6 , oven. 
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electricity by means of a long arched Wif tf,' 
or rod of very foft brafs /, eafily bent into 
any fliape, and raifed higher or lower as 
the globe may require : it is terminated b^ 
an open ring> in which are hoing fome 
fiiarp- pointed wires or needles w, that 
play lightly on the globe when it is iii 
motion. 

The body of the eondudor is furnifhed 
with holes and fockets, for the infertion of 
metallic rods, to convey the fire wherever 
it is wanted ; and for many other pur- 
pofes^ incident to a courfe of eledrical 
experiments. The condudkof is by this 
mean fteady, and yet may be eafily put 
into any fituation. It collets the fire per- 
fedly welf, and (what is of the greateft 
confequence, though but little regarded) 
retains it equally every where. 

oven. When this preparation is ufed, it muft fee 
well heated once more, immediately after tfee 
boiling. 

When 
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When pofitive eledrkity is wanted, a 
wire or chain, as is reprefented in the plate 
at Tiy conneds the rubber with the table, or 
floor. When negative electricity is want- 
ed, that wire is connected with another 
condiidor, fueh as that reprefented at /, 
PJ. II. while the condudor in PI. 1. i& con** 
nedled, by another wire or chain, with 
the table. If the rubber be made toler- 
ably free from points, the negative power 
will be as ftrong as the pofitive. 

The principal advantages of this ma- 
chine are, that glafs veffels, or any other 
eleftrlc body, of any fize or form, may be 
ufed, either with one or two necks. All 
the eflential parts of the machine, as the 
globe, the frame, the wheel, the rubber, 
and the conductor, are quite feparate, and 
the pofition of them to each other may be 
varied in every manner poflfible. Th? 
rubber has a complete infulation, by which 
mean the operator may command either 
the negative or pofitive power, and may 

change 
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change them in an inftant. This cofl^ 
dud:or is fleady, and eafily enlarged, hf 
jplacing rods in the hofcs with which h 
is furnifhed, of by thfecorrjunQionof othei^ 
€Ortdu<9tor8, in ordef tCt give larger fparks^ 
&c. It may be turntd either with of 
without the wh6e], to that the operator' 
may fit or ftarid to his Work, it hi^ option j 
and he may, with theutmod eafe, manage 
both the machine and the other f>irt8 of 
the apparatus ** 

'• Whert the air is dry, particuhrfy whiii 
there is a froft, and the wind is iK)rth oi 

♦ We arc informed tKa* l)r. Prieftley, fince the 
publication of his Hiftory^bas cdhtri'veda windmill^ 
to be placed on the top of hrsi houfc, by whichf 
his eledlrical machine is oittaficnally turned.* OM 
or more globes excited 'by the force of a ftrong 
wind, mu(i doubtlefs produce a very great quaii* 
tity of electricity ; and fvom that gentleman's ex* 
tenfive knowkdge of tftil fcieilce, a'Ad his un^ 
wearied application to thie iOlproveiBertt of experi^ 
mental phllofophy, the learned world has reafon M 
hope for fume further imporunt difcOveries in elec-* 
tricity. 

caff> 
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Saft, there is fcarce any eleftric machine 
but will work veiy Well. If the air be 
damp, make a large fire in the room where 
the machine Hands, arid let the globe, and 
fevery thing about it, be made very dry : 
it will then work almoft as well as in the 
beft ftatteof the air; 

To increafe the quantity of eledric fire 
from a globe, let the rubber be a little 
moiftened, from time to time ; or rather, 
inoiften the under fide of a loofe piece of 
leather, that may occafionally be put upon 
the rubber. But the ilioft powerful ex- 
citer is a little amalgam, made by rubbing 
inercury and thin pieces of lead or 
tinfoil together i in the palm of the hand* 
If a rubber be at any time placed perpen- 
dicular to the horizon, it will be neceflary 
to ufc i little tallow to make it flick. With 
this excellent refource, almoft all forts of 
breather become equally fit for elcdrical 
experiments. 

Vol. III. C A little 
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A^llrtretitfteaftet^ frgfh-^fe^^ has 

beerr jiut upon 'tKcf ■ i-utbel", ' 'and ' often at 
other 'tiriifes,' if there be iany'fSlilhefs upon 
the cufliion, and fometimes When there is 
none, there will be found Upon the' globe, 
fmall black fpots, of a hard rough fub- 
ftance, which grow continually larger, till 
a confiderable quantity of that matter be 
accfumulated upon the furface. This muft 
be carefully picked off, or it will obftrud 
the excitation, and in a great meafure de- 
feat the' intended operation. ' 

When the amalgam has been ufed for 
feme time^ tliere'will be formed upon the 
rubber, a thick' ihcruftatiori of the fame 
kind of black fubftance that is apt to ad- 
here to the globe. This incruftation is a 
very great improvement of the rubber; 
for When once a confiderable body of it 
is formed, and it is a little moiftened or 
fcraped, as much fire will be produced if 
frefh amalgam were ufed ; fo that it feems 
to fuperfede the further ufe of the amalgam. 

As 
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As the eledric matter is collefted orily^at 
the rubber, it is neceflary that it have k 
communication with the common mafs of 
the earth, by means of good conductors. 
If, therefore, the table on which the ma- 
chine ftands, or the floor of the room iri 
which it is ufed^ be very dry, little or nd 
fire will be got, be the machine ever fo 
good. In this cafe it will be neceffary to 
connect the rubber, by m^ans of chains 
or wires, with the floor, the ground, or 
even the next wat^r, if the neighbouring 
ground be dry. 

If the ddridudlbr be made perfedly well, 
and thd air be dry, there will never be any 
lofs of fire from any part of it ; for wheri 
the whole furface has received as high i 
tharge is the machine can give, it tvill, in 
ill! places alike, perfedly refifl all efforts 
to throw arfy more upon it, ;aLnd the cir- 
calation of the fluid by the riibbcf will be 
flopped, being balanced, as it were, by 
fecjual forces. Or if it lofe, in all places 

G 2 alike, 
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alike, the difEpation muft be invifibr^^ 

Thrsmaxiin almdft' ^mkS of ocular cie- 

mbnftratioii]^ foF When the Wbber is per-^ 

fedlly infulattd, ' aiid the coiiduftor has ail 

■ » < . . . .' . . 

opportunity of difcharging itfelf, the rub-^^ 

ber will take fpark* from a wire placed 

near it, very fa^ ; but when the Gonduftor 

has but little* opportunity of difcharginjg 

itfelf, it will take fewer of tliofe fparks. 

' The larger ihe conduftor fe^.the ftrohger 
fpaf ks it win give : for the greater ther 
ete£tric fiirfadfef the greater cpiaotity of 
the ele£tric atirio^here it contain*, and the 
more fetifible ks efFed will be, when it 
is all difcharged at once. The condudlorr 
however,, may be. made fo large, theat the 
laeceflary diffipation of the eledjic matter 
from its furfacc into t!^ air, will be equal 
to the fuppFy from the machine, which 
willconffitute the.maximimi of the power 
of that machine, and which will be dif- 
ferent in difFetent fliates>of the air. 

To 
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To fc^mf juftc(Um?^e,of th?, jefe^ric 
power of, &^G]r^nt xafkchmes,. take, two 
ynsk^ jwitfe lHK]il3y& <^ ap.y fiZje^ wd fix one 
of thenpL at the cpadu£J:or qf oae of the ma- 
chine§, a}i4,the other wir^^^bout an inch or 
i3LX)r ijfif^h, ^1^4 a,hajf ffom^atj and as the 
wh?^ t^riis, count the uiunber of iparks 
that pai'^ between Jthex» in* Any given time* 
l^lx the fame wires to the condudlor of 
^awtjxe? i?i*ctuae {M if ;^e i*Bf|e.:JCfnv 
dtuStoF ,^w^e ufcd the tr^l would he inpre 
*xaft)4Q(5l t;he difference hptweert the num» 
^ of i{|arks ia the g^yen timej?yill de- 
termine the differeiice of ilreogth rin: the 
two i3a#chini?jBr*. 

■.-.'■'if ■* ;-■' * • ■ I ■ '■'.".,■ 

* Fdr cothmbn purpbfts theiie are electric' mau- 
^iiiets co^ftruded without j^ilthfr - giciBe^ cylinder^ 
jorwbeel^ a8;tl^u$; lettWQ.uprigjK; isicaes^ pf jutrood, 
of about two • feet iong^ be joiiie^ ^t ^ttopi by a 
.croft piece« 9q3 1^ there be a gripe W faften them 
to a table, or any horizonfil boarrf. ' Agarrfft tlic 
iitiide of each of the pei^fe^'ditjUUir {ilbcei fix a 
leather rufhion, and let th^^c be a koh made thro* 
each piece and cuihion, oppofite to e^ch other. 
Then take a plate of glafs, about a foot fquare, 
and polifhed on ^oth fides, through the middle of 

C 3 wbicH 
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The eledric machine being thus pom- 
pletely adjufted, the operator will next 
vrant metal rods to condud, and coated 
glafs jars or phials to retain and commur 
fiicate the eledric fire. Metallic rods, 
fuch as J, Plate II. ufed ii> taking fparks 
from the conductor, for various purpofe^, 
Should have knobs, of different diipenfipn^, 

which let a workman make a holq, of t^c feme 
fize with thofe in the pofts and cufhions : if thcfc 
liolcs be about nine inches from the top, you may 
work the machine either fitting or ftanding. Thro' 
all the holes let an axis be pafled, that has a handle 
at one end. The cufhions are to prefs hard a- 
gainft the gl^fs. 

Next, provide a conductor, which may confifl 
oi a fmall iron rod, faftencd by fealing-wax to an 
upright piece of wood, /upported by a glafs veflel 
of any fort; ffom the rod muft go a wire, at the 
end of which are to be two large needles, that 
communicate with the two fides' of the glafs j and 
from each of the rubbers there muft go a chain to 
the floor or table. When pofitive elpSricity is 
wanted, the needles are to communicate with the 
glafs ; and when negative eledlricity, with the 
cufhions. With this machine and a little care 
^nd praftice, you will be enabled to perform all the 
common operations in elc<aricity, 

in 



in proportiQn ta the curvature of the con- 
du(Stor« If the knob be too fmall, it will 
iiQt difgharge the condu&or at once, biit 
by desjreqs, and with a lefs fenfible efFeffc*; 
whereas t.he/p^irk between broad furfaces 
jsthkk,^^dilrong. , .. 

The ingft formidable part of the elec- 
trie apparatus is the coated glafs, uied in 
the Leyden experimetin^'^nd the battery. 
The form of the glaFs is' immaterial with 
refped to ;the fliock ; but for different ex- 
periments both plates and jars, of various 
Ihapes and fizes, muftbe ufed. The moft 
commodious form, for common ufe, is 
that of a jar, as wide as a perfon cap con- 
veniently grafp, and as tall as will ftand 
without danger of falling : perhaps about 
three inches and a half diameter, and 
about eight inches high. ThiC jnouth 

♦ By the Leyden experiment is hpPQ meant the 
ihock that is given by two wires, communicating 
with the two fides of a charged coated glafs or 
phial. 

C 4 fhould 
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^ould be pretty open, that it xpay be the 
more conveniently coated on the infide, a§ 
isyell as on the putfide, with tinfoil : but it 
will be generally moft convenient to hayq 
the mouth ngirrower than the belly, for 
then it may more jeafily be kept clean an4 
fjry, and the cork, wliCQ* one is wanted, 
^iU be eafier to manage. A jar thus pre- 
pared, of ^ moderate fize, is called th^ 
Leyden phiaL But no electrician ihould 
t)e without jv& of yarious forms and lizes. 
The figures of feveral of tlxem are exprcflP; 
ed in Plate II. at r, J, e^fyg, b, i,L and i. 
The form of a plated coat of glafs is rq- 
prefented at L 

The pradice of coating jars is far prefer- 
able to that of putting water, or brafs fliav- 
ingSjintp them, which not only makes them 
heavy, but incapable of being inverted, 
which is rcquifite in many cxperiinents. 
Brafs duft, of leaden (hot, are, ][iowever, 
very convenient for fmall phials, and ferve 
very well where it is neccffary to remove 
'''■■■■ "^ ' ^ ' the 
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f ojtting ^s fpon ^s the jar as is charged, 
|)ut in this cafe quickfijver will generally 
jmfwer beft. The tinfoil may be put oij 
^either with pafte, gum-water, or bees wax. 
To coat the infide of veflcls that have parr? 
f ow mouthy, moiftea the infide with gum- 
water, and then pouribmebrafs dufl; upon 
it : enouglj will ftick pn to make an ex- 
ceeding gopd coating, and yfiW not eafily 
come off, unlefs fomethinfi: very hard rub 
agaidft it. 

Being thus provided with a machine to 
produce, and jars to receive the eledric 
matter, it will be proper, in the nex^ 
place,. to conftrud: an electrometer, th^t 
you may know when your jars are fuf- 
ficiently charged *. There have been 

♦ The moft cffeQus^l method of charging a jar, is 
^o conn:£l the outfide, by means of wires, with the 
rubber, while the wire, proceeding from the infide, 
is in conta£l with the conductor. In this manner 
the infide of the jar will be fupplied with the very 
fame fire that left the outfide. In this cafe alf& 
the jar lyill receive as high a charge as it is ca- 

pable 
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many diflFcrent iat€;ntioM for, thU. putt- 
pofe. That of Mr. Cauton ijs one Qf jtjie 
moft fimple^ and is ufeful on many opca^ 
iions. It confifts of two pieces of cork, 
or pith of elder, nicely turned >in a lathe, 
to about the fize of a fmall pea, and fuf- 
pended on fine linen threads, rcprefented 
at ^, Plate II. on a glafs, Handing oil a 
ftooL It is cbnyenient to place them in a 
fmall box for .the pocket ; the box fhould 
be the full length of the ftrings, that they 
may lie in it without being bent *. Thefe 

pable pf rcceivipg, though the rubber be infulated, 
' and have np communication but with tb6 o\itfi(Jc 
coating; fo that in the cafe of charging, there can 
be no occafion for the dirpftions given abbi^'e, 
when the tabje, the floor, or the ground are very 
dry. When a thin jar is difcharged, it is advis- 
able not to doit by placing the difcharging rod op- 
pofite the thinne{{ part, as it will endanger the 
burfting of the jar in that part. 

* If a fmooth cork ball be hung on a long 
firing of filk, and elciSlrified pofitively, it will al- 
ways be repelled by pofitive, and attraftcd by nega- 
tive eleflricity : but the ftrongeft repulfion will be 
chang^ into attraction at a certain diftance. 

balls 



fitie^ ttliarg€i but alfti ''dHcOTer? a very 
-mm de^C^^f *karicitfv and marfc its 
icfeidgfci fifeiii' 5)<3t5rtive to negative^ and the 

[> ;;j^'jif tvTQ^pUlsiJb^m hung by^)j[|^n;threa^S3iap4 

jj^iy^gij9g^W.ith, poCtivc eleiSlricity, be iAfulated ; 

though in connedtion with conductors of confider- 

^k}ii^ rS'^tti^^H^^^pVo^ch'of a body cleftrifi^d pcf- 

HtlVt^, ^a filft maketbem &{^rate; ao4' tbcn (if 

\tJ>fl<l^rjcity:l3|fjtt)e balls ;bjB/n^al), andthat of the 

.^DQFoaching body ereatj , it^ wHf> at a certain dif- 

tance, make tlienf approacli, and at length come 

ijijto €onta£l wjth it. Sometimes the divergence, 

^^jM^cvipus. to ^the convergeiice, is very fmall, and, 

^^vrithoi^t ^reat ^attention, is apt, to be over- 

Jpoked. 

' If the balls have a free communication with the 
l^rtli, for inffance, if they be held in the hand of 
j^^ perfon ftanding on the ground, and (as in the 
^ jfprnier pafc) ^h^y be made to diverge with pofitivc 
cle£lricity, in cpnfequence of being held within 
t,]^ influence of a bpdy cle(3rified negatively, the 
iy)prQach of ppfitive eledlricjty will make them 
converge 5 and negative cleilricity, diverge : the 
^ jdeflric matter of the approaching body, in the 
former cafe, repelling that of tl\e {^alls, and there- 
by, as it were, unele6lrifying them ^ whereas, in 

the 



, vl^t J^iie .,i^pft fetxabk of aU- i^l^^afiMr 

iilk, a$ tbey come frooi the worm, to ^htd^ 
^s fafteoed ji piepe of down, that is juft fuf- 
ficient.jto keep them perpendicujiar 4o ^thft 
horizoa« v If iofulatioa be aMeffarf» fiftfett 
thcjBloapiec« of baked woodi '^ Wheti 
the ends (tfthefe threads hxve received ^ 
fmiiiUvidc^tee of dledricity, they will petMn 
tlfl$f3qfidei:able dm^ ai^d.thelligkcefl: tltA^ 
trfe jforp^f Will piit them in' ntotion'^4 Bat 
^JCforc akijr cxp^itfient bt ^ade/^l't'' *viU 
l)ft|)rojict::tCbcbf€rye oirefiiil})^; haw Ibjflig 
«^y<]wj^l;jtetidQ ^tlic degr^^ df ele£hricitf 
Ittefcitimtendcd t in arty 

tha litter cafe, the negative cleSri^ity of an ap- 
proieliiiig bbHyV draws ft more ppwerfully into the 
5f*H^di;> «n4' imltei tfeem diverge ^ttftri?J ' ' Thfe-hTie:^ 
t^dtJl>f^jf>t}gdlg^in^ therefore, excblleotly adapted ip 
^cert^in.thje kii^d.,Qf elcQricity ir^ the atmofphere, 
or of a charged jar or battery'; the balls being 
^Iknd 1n rHe'han3' or a perten flEahdihg on the cartT^^ 

,-7^ JTh^fj l^rcirf^i^iH difcpvcr 4^,finallec: degree of 
e)e<ajicity tbafi;.c^q b? caftly,,jpewiycd. by tljie 
balls, 
^i^- fituqi- 



fiwatidftV'^iitJ a' pfbpohton^ble So^hce 

Jtojiits.-''-.''' '■■'■■ •••■''■^' 

^ ; '/the ioAf JaftrucDent, lar»ev»i thioe ^sati 
wi^^jjippiiiotj; be added aa- deStmtatte^ 
t^if, Ah^ as meaiSttres the pi^oifod^ec 
to!^&t^.«ny body is etedvified^'^vm ifi^ 
tented bf Me. Heniji atAi k deiiu&bU: ul 
thePftitofopIaeal Traniaaionsy'ih « teftdr 
froin DniJ^onAFey to Dr. fraitdElitft ^liadi* 
UtSoUavn'ihA (Plate lV:'Sig.x^)ii ZJ^^tVf 
^gbtsodi thiit !tuni» on; the 'cem^rMpf 4 
femkurdte B» fi> as kl^wiiiysr «or1ceepv|>f(6«t7' 
%eaF itt&.gradmted lunb*?* atrtfaeextfcmity 
of the rod is a cork ball G Dis- the pillar 
tl;|at ' iuli'po'its the rod, ztA m^y b^ i^f^^fif 
fixed itp the,pi;ime eop4udorr 9r<rlet inlo' 
the bi^ kn<>b of « jar or batCBiyf o# l*e 
ftt'bWiiftahd to fupport itfetf. Thei)^fi6le 
inftrai&ent may l^e made of wOod or ivory» 
but is'found moil petfed when thi^pilkur 
•odisodr''^ index, arc df ko%i> > tnade ^kry 
lib^dotk't^h iliinety pa^r : the ball^ of cork, 

and 
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4nd the ieimeiick* irory, m the divHiont 
on that are more legibk thisx oni/v.odd«. 

The moment this inftrunient begins tcr 
be eleftrified, the rod is repelled by the: 
pilUr> and confeq-uently beg^? to move 
over the edge of the feinicirclei^tndjihow*^ 
to the greateft precifion^i th^ degree ,ta 
which the prime conduxaoris .ele^^xiified j 
or how. high aQy jar or hattery,i3 cha^rged. 
As the materials of which thJUinftrument 
are made are very imperfed conductors, 
it will very rvdy dilfipate any of the elec- 
tricity of the prime condudlor, , &c. with 
which it isjQpnAeded :. but, if. it be found, 
by a trial in the dark, that any part of it col-. 
ledls the ele<3:ric matter, it muft he placed 
before, the fire to dry off the damp, parti- 
cularly from the index ; ix fliquld noty 
however, be much heated, for then it will 
not receive the ele(5tricity ready enough, 
and the motion of the index will not an- 
fwer with fufEcient accuracy, to the degree 
of eledricity in the body with which it is 
- • 7 ^^ 
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incontaft.iiibut this inconvenience may 
be eafily/remedied by moiftening the pil- 
lar and the index j for the femicircle can 
never be too dry. 

It k evident, from the tonftrudion of 
this inftrtrmcht, that the forcd of dijfferent 
explofibns may be afcertained by it, before 
the difcharge,with the greateft accuracy. If 
ajar be charged with pofitive eledricity, 
and yoii want to know the precife time, 
while you are attempting to charge it ne- 
gativeify, that it becomes' difcharged, watch 
the 'moment the index comes to the per- 
pendicular ^altioh, which may be obferved 
wftTioutthrWait danger of a miftake, Sfnii 
you will thdif^fihd there is not the leaft fpark 
left in tli^'jky."' If you cohtihue the oper- 
ation, ' the ihdex will begin to* advance a- 
gain ; aiid tlicfreby fhow the exadl quantity 
of the oppofite electricity the jar ha$ ac-» 
quired. ■''" 



' . V'J 



The 



Th6 eUetkdX battery is 'coliipofcif df i 
aamhcr of coftted jaf s, encf6fedf in > dd^^ 
is in F!g. i- f larte IlT. Very large jartirt 
ftot thempft eligible ; thofe that arefixuilfiBr 
contain a greater coated fuffaice ih propor- 
tion to their bulk ; and it is by that di^ 
force of a battery h produdftd. llielargefll 
jars that cati be eonvenfently made airft' 
itbotft 17 iticbo^ high, and thiy fhdiild noH 
be more than 3' inches in dhufieter/ and 
every where of in equal widdi/ 

Tlie tanttery t^fed ai^ reccttunended by 
Br. PriefUey, confifts of 64 gfads jars^, each 
10 inchet highy and two indies an^ a haMF 
diameter, and coated to within one inck 
and a half of the top (fee Plate III). Tfacf 
^aced part (Hf -each is, therefore, half M 
iquafe foot ^ ib that the wholtf battery eoi^^ 
^ini 32 fquare feet* The wire of each 

* A Icfe number^ boWcvcr,' will bff fjuttc ''fuf-* 
ficient for common purpofes: ofr the eohtnrff 
ir here a very great forc^is wanted, two or m^MPtf 
batteries may be cennedted^ and feparate jars -added 
^0 them. - * * * 

jar 



Jsi^ ha^ a.i^ce of vejy.fiH^^;vriire.tv«^d 
ijxmt the lower, end of it» to touch the 
^^ll^^i^QOB^ and it IS 

jga/^ |)in)\igh' a pretty. brgc piece of cork» 
inthia the jar^ to prevtat atiy part of it 
touching the fide, which would tend to pro- 
<|Qi9t^Jkfp0nt^eous difcharge*. Eachwir^ 
ill tUr^od cpund, fo as to make a hole at the 
J^J^^ tod) and through thefe holes is put 
«.a.prett)r thick brafs rod with. knobs; one 
rod fcrving for one roi?v of the jaf&. 

^/ ! Tlte«)itoMinifcation between thefe rods 
fojB^deby laying over all of them a ehain^ 
^Moh- is, not idrawn- in - the * plate, left the 
£gure 0io«ldr" appear confufed. - When 
ypU would ^afit'^nly a part of the battery, 
yOQi lay tbe>€l)iftiQ over as many rpda as 
you wa»t rows; -of jiirs-.: The bottom of 
» ' f ■' "' ' 

* Inftead of this wire v/ith a corky the jars 6f 
fome blkt(eri|Bif Im^vc wires bent double, whofe lower 
parts. ii^rjs ^ritigs^ fo that (hey timch the fides of 
the jar ^xt the bottom, without coming near 
dbe top«. 

V^.in. D the 
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the box in which thefe jars (land, is co^ 
vered with tin-foil and brafs duft ; and ar 
bent wire, touching the tin-foiU is put 
through the box, and appears on iht out- 
fide, as in the figure; To tjiifir wire^ is^ 
failened> whatever is intended to commu- 
nicate with the outfidc of the battery, ^s^ 
the piece of fmall wire in the figure ; and* 
die difcharge is made by bringing the brafar 
knob to any of the knobs- of the battery*- 
The glafe of which, this battery is made,- 
is what the woikmen call flint green^which- 
Dn Prieftley thinks^ much- better for this- 
purpofe than the beft flint, as jars made' 
of it are not fo apt to dilcharge them-^ 
fclves ; audit is moreover much cheaper** ^ 

In order to judge of the fl:rength of .g? 
charge, (which in large* batteries is a.mat-^ 
ter of confiderable confequence) apply the- 
eledrometer to the wires, from time to^ 
time. A comparifon of the degree of the* 
divergence of the balls, compared with the 
aduai explofion, will foon enable tbc' 

x)per^ 



6fUliAx>J: >ta tteU liow li^^ buttery if 
dk^U^d^ knA ckmikqpxntiy what isnil' im 

fcan t0tt!li ^ht3 ^^rires of a krge foattefif 
iS!Wth*ut^«ciy ^kGt, tllatt A^cfore, wbiie 
yottir hattid ie ispon them, you ckn iaifeiy 
teech the outfide coating with the Ot^ctf 
ii^ff"; f or ibmetmies whetithe wires baTCf 
ihovra no figns of a charge, attd eviifi twd 
dayi iftdr ttic battery has beeffdifch^f^edi 
Inftry violent fhocks faamc been: received^ 
Tflierfefote, fooii aftei' the fitft e*pl6fioii^ 
!t- is' proper to difchai'gfe the refidiitei fd# 
fcifcf adi%tceableaccideiit. When th« 
box is very dry, there will fometimes re-* 
Hiaift eviKn tbe Tefiduum of a refiddum^ ]R«r 
ft^ef cd days, ^^-^ 

»fTbe beft eonftruftioii of n Culoiiqeotts 
tolSLfj^Soritltatis, a machine to drawdown 
ch)Q[(icAty or. tigi^hiing&o^tkeclaiids, is a» 
:S}t)o>Pi^« r Qn the top»c€ any biaildiiag, (whicb 
-.-^cTA D 2 will 
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will be more convenient if it ftand on an 
eminence) ere£t a pole a (Plate IV. Fig. 2.)r 
as tall as a man can well manage, having 
on its top a folid piece of glafs, or baked ^ 
wood, a foot long ; over which fix a tin 
or copper veflel b^ in form of a funnel, to 
preferve it conftantly from the rain ; 
above this let there rife a long flender rod 
Ci terminating in a pointed wire, and hav- 
ing a fmall wire twifted round its whole 
length, to conduct the ele£lricity the bet- 
ter to the^ funnel. From the funnel let a 
. wire ^, defcend along the building, at a-» 
^out a foot diftance from it, and be con- 
ducted through an open fafli, into the 
room that is moft convenient for perform- 
ing the experiments. In this room let a 
proper condudor be. infulated, and con-r 
nefled with the wire that comes in at the 
window. This \vire and condudor being 
completely infulated, will be elefirified 
whenever there* is a confiderable quan- 
tity of eleftricity in the air ; and notice 
will be given wljien it is properly charged, 

either 
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ekher by the pith bails hung to It, or by 
fuch a fet of bells as will be hereafter- 
defcribed. 

To make experiments with this appa- ' 
ratus in perfedl fafety, the eledrified wire, 
fliould be brought within a few inches of 
. a condufting rod, which ferves to guard 
the houfe, th^it the redundant eledricity 
may pafs off that way, without flriking 
aoy perfon who may cha^ace to ftand near 
it. The conductor to guard the houfe 
ihould confift of one rod, between one- 
fourth and one-half of an inch thick, if it 
be of iron, but fmaller, if it be of brafs or 
eopper, and terminating upward in afharp 
point, about four or five feet above the 
higheft part of the building ; and below, it 
fliQuld, if ppflible, be continued to fonie 
*reU or running water ; if not, it ftiould 
be funk feveral feet into the ground, 
at the diftance of fome yards from the 
building. It is of no confequence whe- 
ther ^this conduding rod be faftened to tihe 
D 3 infide 
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fniide oC ootfide of the koufe) 6r 
snany bendmgs there are in it. 



Befidc thcfe principal parts of an cicdri- 
cal apparatus, the operator will frequently 
fyoA it yecy convenient, when only fmall 
tgasLvMosB of dediricity ate r^uired, to be 
ttrnvided with tubes and cylinders of glafs^ 
aliui fticks of wax or fulphuf . 

Obft tubes ihould be made as long as 
a peribn cap well draw throygh bis han4 
^ ooeibroke, that is, about three feet, or 
Ibrn^ething mc»re> and as wide aa can be 
fxinye^ientiy grffcTpied* It is ^ot neceffary 
^at the glais be thick ; perhaps the thin-? 
^r.th^ better, if it will bear fuflSici|ent fric- 
tion^ which l^owiever n^ed be but very 
gentkj when tl^e tube is ia good order* 
|t i^ mc41: qony^if nt fo h^sce thp tubp 
f lqje4 at: op« end ; for diei eledtric matter 
is not only the^-eby beft retained on its 
farface, but the air may be more eafily 
iJrawn out, or condenfed in it, by mean^^ 
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t)f a brafs cap fitted to the open end. A 
tube thus fumifhed is reprefented at a^ 
•Mate IL and is rfequifitc fbt variaus ex- 
j^eriments* 

The t)dl riibt)er for a fmoothglafs tube 
iisthe rough fide of black oiled iilk, efpe- 
icially \^hen a little amalgam of mercury 
.and any metal, is put upon it A little 
tees wax drawn over the furface of a tyhe 
>will alfo greatly increafe its power. In 
xubbing a tube, the hand ihould he kept 
two 6r three inches ibeldw the upper part 
;of the rubber, .otherwife the eledricity 
will difcharge itfelf upon the hand, and 
nothing will remain upon the tube for 
the experiment. When the tube is 
in very good order, and'Arongly excited, 
it will throw ofF many pencils of rays at 
levery ftroke, without the approach of any 
•conductor, except ^hat may jQoat v^ the 
tcommo;! atmofphere.. 

D 4 An 
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vntisk(XQUg\ gkfs.tubes^ thati^^ fucbu as^ 
h4¥e,. their;. pdiih. taken pffj tlunigh xcff* 
liaderooifi bakodifnrood .^ill do neady ag 
w^lU The beft rubber for a rough glafs 
.tube» Qs a cylio4ci; of b^?d wpod, as well 
aft for dt ftick of wax oif fulphur, is^ fof^ new 
fljCanel; pr rather ikin^s, fuch as hare or 
ic%t^ljcin, t^npedvwith the hair on, being 
fmp0th(?r^ and having a pxore exquifite 



.^iff h i§ t^^ con^mon conftrv<9ipn of aiji 
eleftrical apparatus; but to make this part 
of our work correfpond with the reft, by- 
adding fvirprife to learning and. ing^iipity, 
it, will fee ^^^ceffary to conceal the .appgir3.tusy 
l^yiDl^tsipg it ^^ ft^ adjoining room* For 
wjiicl^, purppjfc, let the tabl? a^ Jf^ r, V, 
(PJ^Ite IV, Fig., 3.} be placed againft the . 
p§jjf^)|iQjji, X, .^bat feparates the , t^p roomsi^ 
Lei the brj*nch,ABC. be joined ftt A to the 
ptijMJ?0pdu£tpi in^.the other room ; round 
the fwt i^^muft.be a j^igce of wood>,b2dced 

; rf and 



aadiprepatie^ * as 13 defcdbed' iw^^ the ac- 
count of tbcj apparatus; th^ p^ce muft 
betnade U) take out, that it may be heated 
by«> the .iire, in damp weather, before the 
exhibition begins; and mud be nicely ^ 
fitted to the wainfcot, that it may not oc^ 
cafion fiifpicion of any communication^ 
The knob at C muft.be larger than ufu*U 
that it may give the larger fnap* The 
biianch being thus joined to the prime con- 
(iucaoff will anfwer all the purpofes of the ^ 
condudor itfelf, and larger fnaps will be 
taken from- C, than from any part near 
the globe. 

In each fide of the top of the table^-^be-i ^ 
.tween a e and bf^ muft be coiicealed k* ' 
glafs tube that communicates with the 
other room, and in thefe tubes muft be 
placed the two chains that come frbfai the' 
two fides of a jar or battery, bnly one link- 
of which, however,' is to be feen at ^ and 
yi which may appear as hooks fisiftened 
to » the table: to thefe ho6ks two other 

chains 



; jdtains w %tfes itre t6 be h^toxA, wlieii':^ 

- ' Oettal A v¥otdi or phtafto «ftiift Ije'lst^rced 
JOA between the operator aiid his affiftantt 
Irjr #hith the latter may know when he n 
^0 ihstfge the rConduftOT, <^ conned the 
4!hain8 tWth the jar or battery. There 
ihould likewife be a fmall hole in the par- 
^^tlon,' iby which he may guide himfelf 
^ith more certainty. Under the table 
'«nay be a drawer, that may be pulled out 
obcafionally^ to Jlhoyr tJiat thesre is nothing 
' lconceale4- 

To the foregoii^ apparatus it may be 
proper to add fbihe account of the toiir^f 
inaliii, i fubilance that has been ufed in 
^leflric experinicht? but a few years paft, 
fiut is fuppofed to be the lynctiriuin .of the 
imcicnts, t6 which they attributed fome 
^ tiledtic jJfopcrties. This ftone is commoij 
Itt fewral {)irt's of the Eift, artd jpatticu- 
:, \ ""'lai^y 



jbtfi^rfin Apc jEfland of Geylt^n^^on ^mhddfo 
\a}iahitmt^ it received itS'prdieirtiiiaii^ 

-^-^TM toitrioa^iii ia a ^ofSit of a hard. an4^ 
ircry <ompafik fubftance^of a deep redeolouTy 
|uad peUwid« Ita principal properties are 
j^w defcribed by Mr« Caaton^ im the Gen-'* 
fleman^s Magazine for September 1 759* 

I, When the tourmalin is not ekdrical, 
pr attrafitiye, heating it, without friflion, 
will make it fpj and theele(51ricity;of one 
fide of it (diftinguifhed by A) will be po-i 
fitive, and that of the other fide (B) will 
be negative. 

2. The tottrinalin not being elciSirical, 
jij^iU become fo by cooling j but with this 
difference, that the fide A will be negative, 
|,nd the fide B pofitive. 

3. If the tourmalin, in a non-eledric 

' 'f SIhce the ufe of the tourmalin in Webtricity, 
> ' |Ci fkot been , difcavered that fotitie other ftonei or * 
• |gm^> particularly the Brasil tQpaz, have fimiUr 

ftate, 
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ftatc^be heated, andfufFcred to cool again* 
without either of its fides being touched,. 
A will be pofitiye, and B negative, the 
whole time of the increafe and decrcafe of 
its heat. 

4. Either fide pf the tourmalin will be 
pofitive byfridion,and both may be made 
fo at the fame time, 

"IVin CantQh bbferved further, that it is 
not heat; l^ut the circumftance of changing 
fts^degree of heat, that gives eledricity to 
th$s ''ftoncJ .''^^ \ ■'"* ' """ 

'Dr.Prieftley has ingenioufly remarked, 
that a pleafing deception miglit be rtiade 
by enclofing a tourmalin, in a thin coat of 
fcjaling-wax ; for the coat will then feem 
to have acquired the properties of the tour- 
malin. 

We have been more minute in the de- 
fcriptioh of this apparatus than may feem 
necetlary to the performing the following 

recre- 



recreations : but it is from the defii^ition^ 
and aphorifms,' together ^^itli a defcrip- 
tioii ot tte apparatus, that a tnpwledg^ 
of the fevetai branches of fclence contain- 
ed m this work, is to oe acquired : the re- 
creations being principally intended, to ex- 
emplify what is there* laid down. Be- 
fide, a perfon of ingenuity, in jpoflefljon of 
this eledric apparatus, may invent a great 
number of fimilar recreations; which being 
the produce of his own mind, will, p^rhap.S| 
be found mpre entertaining tjhan any here 
defcribed ; and at the fame time may,,fonw 
of them, tend to the further ecclaircifle- 
ment of this very pleafing branch of ex- 
peri'mcntal ^hilofophy. 



EMG- 
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ELECTRICAL RECRE ATIOfJB/ " 

We Ihall divide thefc Recreations intofucH 
as »t performed in the Ugbt^ and fnch 
as require a dark chamber ; beginning 
with the formei'i ^ 

- kECI^feAtlON t 

T/fe animated feather. 

Tj^tECTRIfY a fmodth gkfs tube wit;l|. 
a Rubber, and hold a fmall feather ^ (or' 
piecQ of leaf gpld) at a fliqrt difUnce |rona= 
it. The feather will impedj^tely fly to the 
tube, and adhere to it for a, fhort timet, 
and then fly off ; and the tube can never 
bfe brought etofe to the feather till it has^ 
touched the* fide of the room, or fome 
other body that communicates with the 
gjoiand. If, therefore, the operator take. 
Clare to' keep the tabe conftantly betwecrf 
the feather and the fide of the room, fie 
may drive it round to all parts without 
6 touch* 



touching it J and, what is very remark- 
able,. t|;i0 faiQ£ iide of the f^adier will be 
eonftantly oppofite the tube. 

While the feadset is flying befare the 
fiooothr. tube, k will b^ immediately aC-^ 
tra(5bed by an excited rough tube, or a? 
fiick of wax, and fly continually from one 
tube to the otl^r, tittthetle^jPicity pf botl^ 
is difcharged^^ 

This was one ctfthe firft, and is one pC 
tB^ inoft common experiments in elei>^ 
tncity* it is however very entertaining^ 
arid fhows the nature of electric attraflioa 
anid repultiori altogether as well as a more 
dabor^te performance* 

,> This feather not badly repreftnt* one of 'thacr 
dcfpjcable fort of women- they call coq.uettes ; who 
when an excited fuitor appears, readily flies to hinp^. 
\mt prefently quits him. If another fuitor ap- 
pfeate^^flSelAlifce manner flies' to liim,- and^iti lilft, 
mfu^Oiir leaves liim;,aKHl th^n, uril^is «-nb^rd-ptrtjf- 
appear, is continual Jy changing ftow Qnf ,tO:. ti^, 
at$er5 till at laft, they both grow tired of her, and. 
flife'ihcn remains as infignificaiit and conttmptibfe 
^sbimf$ feather. i 

RECRE- 
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RECREATION H- 

STA^ f^if-f^ifi^^g pyramid. 

PROVIDE a large circular bundle ot 
threads, of different colours, and let 
the threads be alfo of different lengths, 
incriealing from the circumference to the 
center, where they are to be longeft. Sufr 
pend this bundle from the middle of the 
brafs arch between the pillars (Plate IV. 
Fig. 3). Then inform the company 
that the threads \yill rife up, at their 
command, in form of a pyramid, and 
continue in that form as long as they 
diredl, and then return to their firft po-* 
fition. 

Therefore, when they command the 
threads to rife, you give the fignal to the 
operator behind the partition, who, by 
turning the whecl^ eledrifies the arch, 
when the threads will immediately * rife 

7 "P» 



ilp, iilforili of a pyramid, and continue fo, 
'as long'is the* operator S)rt{in(ie4 tbrnirig 
the wheel, but when that flops they will 
immediately Return lb their* fofmef 
pOfitioil. ; .vr. . irt 

..s RECREATION Ht - 

' TAe magical dance. 

It'. ■ . . . ^ * ,. . ■ ^ 

pROM the middle of -^cbrafs ari:K 
^^' fufpend three fmairbells,' in 'thfe fetne^ 
rtanacr they are fufpendeff^* Irom the enti^ 
0f the' condudor in Plate f. at ^'-Th& 
tWo o}XttY bells hang by ehaiiis,-isiind Aair* 
lid the^ middle by a filk ftring, whftc "a: 
chain -coniieds it with the floe?: »^Wc^ 
imall knobs of brafs, which ferve as cfejpi'' 
pers, hang, by (ilk ftrings^ one between 
each two bells. Therefore • wfieri'tHe wq 
oittef bells^ communicating with thetrori^ 
dtiftof, «re^de<arified; thiy^-Will -irm^ft 
thfe dappfers, Arid beftrucK^'ty thiEfm/I^T^Ki* 
clappers being thus loaded '%itfr"' elec*^^ 
^•,VoL. III. E tricity, 
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charge themfelves upon the mi^djfe. bell; 
jdfter which, they will be again attracted 
by the outer bcils : and tl>us, by ftriking 
the bells alternately, the ringing may 
be continued as long as the operator 
thinks proper *• 

The mafic for your dance being thud 
Jytovided, you are next to fufpend a plate 
of metal from^ the fiuoie part of the arch 
to which the bells are connected : at 
thediftance of a few inches from the arch^ 
and exadiy undet it, place a metal ftand of 
the &me fia^ in the fame manner as at 
^ and » in Plate If. On the ftand 
place feveral figures of men ; other animals, 
t)f what you pleafe, cut in paper of leaf 

* In the dark a continual llafliing of light will 
W ken between the clappers and the bells, and 
when the elefitrification is very ftrong^ thefe flaflies 
of light will be fo large, that they will be tranfmit- 
ted by the clapper from one bell to the other> with- 
out its ever coming into a6lual contafl: with either 
of them J and confequendy the ringing will ccafe* 

gold/ 



RECREATIONS. 51 

gold, and pretty fharply pointed at both 
extremities *. 

When the plate that hangs from the 
arch is eleftrified, the figures will dance 
with amazing rapidity, and the bells 
at the fame time ringing incefTantly, 
will afford no fmall entertainment' to 
the fpeftators. This Recreation may be 
flopped and renewed at pleafure, in the 
fame manner as the laft. 

* If^ a piece of leaf gold be cut with a pretty 
large angle at one extremity, and a very acute angle 
at the other, it will want no Aand, but will hang, 
by its larger angle, at a fmall diftance from the 
condttiJtor, and by the continual waving motion 
of its lower extremities, will have the appearance 
oT fomething animated, biting or nibbling at the 
conduftor. It is therefore called by Dr. Franklin 
the Golden Fifii. 
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R E GrR^Ei AT I ON) .IVi 

^h Jirtijkial fpider^ 

/^UT a piece of burnt cor^ci' about 

fize of a pea, into the fbrin of tfid 
body of ^ fpider J make its. legs of linen 
thread, and put a gfain oi twto of lead 
intait^ to give it more weight. Sufpend 
it fey a fine line of filk between the elec- 
trififd arch and. ah excited flick of wax» 
and it will, like a clapper between two 
bellB^jum^p coRtinually from one body II0 
the^ other^' moving its* It^iAt *the fame 
tiitie, as if anittiated ; to theno fmall fur^ 
prize of thofe who are unacquainted with 
the ele£tric influence *. 

* This is an American Jnventioiiy and was firft 
J " " ' ': ^r. Franklin. 
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WEGREATION V. 

The' marvellous fountain^ 

CUSPEND a veflel of water from the 
• ' ; middle of the brafs ardi^ and place in 
the.ve&l a capillary fjrphort. The water 
twll at lirft iflue by drops only, from the 
lower l«g of the fyphon; but when the wheel 
is' pnt ih motion, there will be one conti-^- 
nuedi ftream of water, and if the eleftfifi- 
<MKtion:he;ftit)ng, a riuniber^of ftreams Will 
iiivd^'id form of a cone, the top of which 
-fRiHibeiat the extremity of the tubcl This 
cx^erimcntrmay be fto5)ped and renewed, 
dlmoft;^jlftA»fly»:at the word of ccwnmand.^ 

• .i.' . ■'. . ... ■■' -^ •' ■ ' 
This Recreation may be diverfified by 
having one of thofe fountains that aremade 
by condenfed air, as will be defcribed un- 
der the article of Hydraulics : the foun- 
tain is to be infulated, when it will pour 
forth one ftream only, but on being elec- 
trified, that pne ftream will be divided \xi^ 
E 3 to 
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to a thoufand, and difperfed over a large 
fpace qf ground- You may here com- 
mand either the fingle, or the divided 
flream, at pleafure, by only laying your 
finger on the arch or taking it off. The 
ftream^ from both thefe fountains will ap- 
pear quite luminous in the dark. 

R E C R E A T I O N VI. 

I'he magic piSiure. 

X-TAVE, a Urge print, fuppofe of the 
king, with a fr^meand glafs*. Cut 
a pannel out of the print at about tyyo 
inches from the frame all round : with 
thin pafte, or gum water, fix the border 
that is cut off, on the infide of the glafs, 
prelfing it finooth and clofe, then fill up 
the vacancy, by covering the glafs well 
with leaf gold, or thin tin-foil, fo that it 
may lie clofe. - Cover likewife the inner 

* This experiment was invented by Mr. Kin- 
ntrfley, the author of many other improveqiients in 
cledricity, 

edge 



f^ge ^tkeWtttnn jpart<of ^thc tick of the 
ftattife with tbe fante^ tin-foil^ and make a 
tntavniudicAtion between that arid the tin- 
foil I© the middl* of the glafs; then put 
itii the hoatdi atid that , fide is JBnifhed. 
Tern up die glaf& and tover the forefide 
with tin-foaliexa<aiy over that on the back- 
fide, and when it is dry, pafte over it the 
parinel of fhi print that was xtlt dut, gb- 
fcrving to bring the correfppnding parts 
of the border and the pannel together, fb 
thatthe pi^ure will appear as at- firft, pidy 
'part of ^it behind ihe glafsi and part be- 
fore*' Laftly, hold the print horizontally 
by the topi and place a little moveable gilt 
ieh>wn oh the king's head*#. 

, N6W if the tin-foil on both fides of tl\e 

glafs be moderately eleftrified^ and another 

' pcrfon take hold cf the bottom of the 

frame with one handy fo that his fingers 

* If you have not the figure of a crown, a gui- 
nea or ftilling will Ihev^' the ^3cp6r1ment equally 
W.cll. ' ■ 

E 4 touch 



endeavour to take off the crown, he.wift 
receive ,a very fmart blow, and fail in the 
attfiftpt> . .:T^?cv5:>perator wbov Jiold^ the 
frapic(.])5^\the upper end, wherq .there is np • 
tin-^j^, feeknyttLing of the fhock^ and caf^ 
touch th^, face pf the king yrithput danger, 
which he pretends. to be a teft of his loy- 
alty. When a ring of perfon§ take a fhock 
among them, the experiment is called the 
coiiipirjitors.. \ 

.. >,ji :^5:|.^{P jA T I o 1^ yiL 
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VeTanialian cup. 



pLACE a cup or pot, of any fort of 
metal, on a ftool of baked wood, or a 
cake of wax. Fill it to the brim with 
any fort of liquor : let it communicate 
with the branch by a fmall chain, and 
when it is moderately ele£trificd, defire a 
perfon to tafte the liquor, without touch- 
ing, the ,cup with his hands, and he will 
., .-i .^' :1 .r 

immediately receive a fhock at his lips ; 

which^ 
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Whkh, however, ihould not be very 
fediig. 

^ The motion of the wheel being ftopged, 
you ofFer to tafte the liquor yourfelf, and 
defire the reft of the company to tafte it 
Hkcwife, which they will do with9ut any 
inconvenience. You then give the fignal 
to the operator, and while you are amufing 
the company with difcourfe, the cup is 
again charged, and you defire the fame 
perfon a fecond time to tafte the liquor, 
when, to the no fmall diverfion of the 
company, he will receive a fecoad 
Ihock. 
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RECREATIONlVillid ' '^ 

y^^ circular chimes* 

?' ET ti fmall upright fh^ft of ^4 
pafsj at right angles, th:f6ugh a tMh 
rtmad \^ard, of about ti?relve'inchte dia- 
meter, and let the fhaft turfi on a Iharp 
point of iron fixed in theioyvrer end ; whilb 
a ftfOng wire in the upper iend, paffirig 
thtough a fnidl hole in a thin brafs plate, 
keeps the fhaft truly vertical. About 30 
radii,' of equal length, made of fafli glafs, 
cutiii narrow flips, at^e to iffde horizontal- 
ly from the circumference of the board ; 
the ends moft diftant from the center be- 
ing about four inches afunder, and on the 
end of every one of them is fixed a brafs 
thimble. If a wire fixed to either of the 
links at F or H, while the other end of 
that chain communicates with the wire 
of a bottle eledirified in the common way, 
be brought near the circumference of the 

the wheel, it will attrad the neareft thim- 
ble. 
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blc, and fo put the wheel in motion. That 
thimble^ in paffing by, receives a fpark, 
and being thereby eleiftrified, is repelled, 
and fo driven forward, while a fecond 
.jthirable^ being attracted, approaches the 
wire, receives a fpark, and is driven after 
the ^rft, and fo on, till the wheel has 
gone once round ; when the thimbles be- 
fore eledrified approaching the wire, in- 
fteadof being attfaded a,s thqy were at 
fixAy they are repelled, uid the motiou 
prefently ceafes^ 

But if ^ wire communicating with the 
pther chain, that is connefted with another 
bottle charged through the coating, be 
brought near the fame wheel, it will attraft 
the thimble repelled by the. firft, and there- 
by double the force that carries the wheel 
found ; and not only taking out the fire 
that had been communicated by the thim- 
bles to the firft wire, but even robbing 
them of their natural quantity ; infl^ad of 
being repelled when they come again 

toward 



l^ard tbe.ftfft tyiis^^they :?w!$j:Qipt^ ftroiafgly 

p4f;e, till it go?p with g^fe^t rajBi^ty,jtw§J??e 
QT; fifteen TQijinds w ?ij«inji|^» ^nd<^,^tlx 
if^ch ftrength, that the weight of four; Or 
five pounds, when laid on it, docs not yifv* 
bly retard its motion *• 

..-^* TtU. parOpf.the m^hi^c k fotnctiincs called 
an eleftrical jack : fo.r if a large fowl be.fpitted x>.n 
iKe upper (haft, it will be carried round with a 
mibikin fii^ for rbAfting ; and* it appears frooi oiiib 
«fDr»'Franldm'5 -ktiers, that it, has been a;<5laaUy 
^plicd to thiSj jpj^pofe. *f In the^year .1748, the 
hot weather coroincr on, when eledrical experi- 
mcnts were not Fo agreeable, we put an end to therh 
fdrthat reif<j^','fiys the DotSterj^forhcWhat Huihotiir- 
cfufly, in a party of pleafure. oathe banks (jf the 
^kuylkiU. Firft, fpirits were fire^ by. a jfpark fent 
from fide to fide through the rivcr,^ without any 
other condii^lror than the water.'"' A turkey wais 
is^tihi for oup 'dinner by an elc<flr4bftl' -fliock, antf 
roafted by thj^^elf jf^f ical jack,. >J?foir^< j^ Htfi kiwdl^id 
by the eleftrical bottle; and the healths of all the 
fiampus eleftricians in England, Holland, France, 
^ind (Sttman/, were drank rn dleiVrified bumpers, 
4in4cc ^ difchargc -of g^ns from l;hejekarkal bat^- 
IC/sX.'; Franklin's Letters, p. 35. 

Now 



^ 'Novf' if 3M i-di^MB t)f baked ^06dj bf ibmit 
feight itidles/b^'fix'ed' iil ffife bppef ftai^, 
and ^ Tiiiinb&c of fmall bfeMi* .fc6ri-efp6tfd-i 
yih^tcvthe liote^ of a tune, be' plated dii 
pillars,' and- fixed in two femicirculaf 
ftands, at a' proper diftance from tHe thim- 
bles, when the wheel turns round the tH^^ 
dius will flrike againfi the bells, and con* 
fequently play the tune ; -^ahd* as the^cdle* 
rity of the wheels is continually altering, 
:fo will be the time, oi- duration of theaQj*^ 
Itisf-to be obferved, that the tWo fcmicif* 
des 1h which the bells are fiked, muft not 
be brought Within reach of the radius till 
the.wheel has acquired a coflfiickr^ble vie- 
locity, foe otherwife they will at .leaft 
efieciki if not totally ftop, ^ its:' iiibtiotf .' If 
th'eftroke of the wooden raffius 4q not give 
^.iCone. fofEciently acute, '.arpiece. of fdii4 
glafs^may be fixed to theebd ofiti ^ * - 

, If a greater variety qf toijies i§ required 

there, may he two fetd^of beUs^^^oDe for the 

f : . .. ^ treble 
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treble and the other fot the b^<*. Th<S 
bells may likewife be made to take out of 
theftand, fo as to perforfn different tunes 
by being placed in different pofitionrs* 

RECREATION IX. 

The felf-moving wheeL 

np HIS wheel, though conftrufted on 
the fame principles with the forego- 
ing, appears Hill more furprifmg. It is 
formed of a thin round plate of window- 
gjafs, 17 inches dialftieter, weir gilt on 
both fides^ all but two inches next the 
edge. Two fmall hemifpheres of wood 
are then fixed with cement to the middle 
of the upper and under fides, centrally 
oppofite, and in each of them a thick 
ftroDg wire, eight or ten inches long, which 
together make the axis of the wheel. It 
turns horizontally, on a point at the lower 
*nd of its axis, which refts on a bit of 
brafs, cemented within a glafs falt-cellar. 
The upper end of its axis paffes through 
7 a hole 
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a )^le io^.^.thioa^ brafs plate> cemented to a 
iQPg^dJlrQOg piece of jglafs^ which keeps 
it. i5^ Of ,eigjit inches diftant from any 
noa-eleftric>.2^n4 has a fmall ball of wax 
or metal on the top, to keep in the fire. 

In a circle on the table which fupports 
the wheel,, are fixed twelve fmall pillars 
of glals, at about eleven inches diftance, 
with a thimble on the top of each. On 
the edge of the wheel is a. fmall leaden 
bullet^, cpnimunicating by a wire with the 
g;ildiAg of the upper furface of the wheel. ; 
an4 a|)Out fix inches from it is another bul- 
let, conwrxu^icat^ng, in like manner, with 
the .under, furface^ When the wheel is to 
be.chargedbjr the upper furface, a com- 
munication mufl: be made from the under 
furface to the table. 

'1 • • 

"\Vhen It is well charged it begins to 

ij^ove. The, bullet neareftto apiUarmoves 

tOTYards. the thimble on that, pillar, and 

.,. paffing 
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7iih the ottier lui^ 
face or the glaft, more Itrongly attracts 
tnat thimble, on account of its being elec^ 
trifled before by the other bullet, and thus 
tlie wheel increafes itis motion, till it is 
regulated by the refiftance of the" air. It 
will go half an hour, and make, one mi- 
nute with another, ao turn« In a%iinuet, 
which is 600 turns in the whole. The 
bullet of the upper furface gives in each 
turn i s.fparks %q the thimbles^wbkh ^^||ipo| 
^20Q %arks J and the bullet of the undw 
furface receiyejs as mapyfroaithethiaiiblfis^ 
thofe bullets moving in the fame time 250^ 
feet. The thimbles are well fixed, and 
in fo exafl; a circle, that the bullets may 
pjifs within a very fmall diftancc; of 
themt 

Jf inftcad of two bullets^ you put.6ight, 
four communicating with the upper, fur- 



^1^cc& areeimt^y^ at about 

Us inches milance, complete the circum- 
feKhce) tKe force and celerity will be 
jp<fitfr incrtiafed i the whed making 50 
turns, in k minute; bu|t then i^ yrjAl not 
ijontihuc fp long in motion|i^ ; .. ^.r . . 

1, V ;RE€REAiriON . X- 

._•■ i ..■■ . : ■.-.;• ■ .. ■ -■■ ■ .■./ ' ■■ 
,, . I ;j^h& magician^ J chaQi^ : ;- 

ON'^fte top d? i finely pbinte<3 wire, 
' tifirig^' perpendicularly frota thecoii- 
dafto*i*' let Another wire, fharpened at each 
(Effid,' be' fftadi^o move freely, as on a cen- 
ter* 'if>it- be well balaiiced^-and tlte points 
%t ibeiit IroriMritally, in * oppofitd direct 
lions, It willy when efearified, turn very 
fwiftly round, by the re-a<aion of the air 
againft the current which flows from off 
th6 pbiiits. Thefe points nisry be nearly 
criticeSaledi' Md the figu'fes '^f • m^n and 
kctffes, with hounds and a hare or fox. 
Vol. IIL F may 
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may ^ be placed upon the wii!ts, : fo at fo^ 
turn round^ with- theni> vtk^n they will 
look as if the one 'purfued the^.pthct *♦ If 
die numbcrofwireB^^^proceodidg front ithe 
&me center be idcrcafed) and a ftill greater 
variety o£ figures be put uponthem^ the 
ebace muft be more diYerfified and enters 
taining. If the wire which fupporta. the 
figures have another wire finely pointed, 
rifing from its center, a fecond fet of wires^ 
furnifhed with another fort of figures, 
may be made to revolve above the for- 
mer, and either in the fame or the con> 
Irary direction, as the operator fhall 

thinfcfit; • ' ' '' • ■' - '''^'- \t 

.1, 

If fuch a -vi^ire, poiffted ^t each end, an4 

the ends bent in oppofite dirdfliooas, he 

furnifhed, like a dipping' iieedle, with =a 

finall axis fixed in its middle, at right ah* 

' '"" ' . ■■' .-•.■•#: 

* This is aHb ik itiventxon of Mc, KiBnei;ilyv 
and is called by him, when the figures of horfei» 
only are ufed, the eledrical horfe-race, 

gle^ 
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gles.with the beading of tl^e points, >aiid 
tlie fame' be 'placed between two infulatcd 
wire fixings, near anfl parallel to eadu 
other^ fi) that k -may turn en its axis 
freely: upon and between them, it will, 
when eledrified, have a progreffive as 
well, as circular motion^ from one end 
of the wires that fupport it to the odxet ; 
ind this even up acondderabk afcent« 

RECREATION XL 

' ' - ' N ' ' 7he planetarium. 

PPROM the branch fufpend fix coxicen- 
trie hoops of metal, at diflFerent dif- 
tanceis&cMn each other $ and under them, 
on a ftaaid, place a metal plate, at the 
difl^nce df about 4ialf an inch. Then 
place updn the plate, within each hoop, 
and near to it, a round glafs bubble, blown 
v<*ry fight ; thcfe bubbles and the diftances 
between the hoops, fhould correfpond to 
the different diameters of the planets^ and 
E 2 thofe 
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thbfc of their orbits ; but as that cannoif 
be on account of the vaft difpropor- 
tion between them, it muft fuffice here 
to make a difference that bears fome rcr* 
lation to them,. 

Now the hoops being eledrified, the 
bubbles placed upon the pldtey near 
the hoops, will be immediately ^ttraded 
by them ; in confequence of which, that 
part of , a bubblie which touches a hodp 
willacquirie -fome eledric virtue, and' Be 
repelled-: the /eleQaricityinot being diffufed 
over the whole furfacc of the'glafs, an- 
other pattof.the'furfece/will.be attrafted, 
, while the former goes to difcbarge its elec- 
tricity upon the plate. This* will prpdwe 
a.revolutbRof the bubble.quite>XQuijd/ the 
Jjoop^ as long i as the eledtidfieation is toon- 
tinued,iand will be either way,juflj:as the 
bubble happens to fet out, oriis driven 
by die operator *r -A ball hung iQiWrUhe 
cienter of all the hoops will fervt. (to /re- 

V prefent 
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jprefent the Tun in the center of its fyf- 
tehi. If the rodm be darkened the feve- 
xal glafe balk will a,ppear beautifully illu- 
minated. This experiment affords a re- 
inarkable inftance of eledric^ttrailiQn and 
jepulfion. 

RECREATION XIL 

Tfie in4:endiaries* 

T E T a perfon ftand upon a ftool made 
*^ of baked wood, or upon a cake of 
w^x, and hold a chain communicating with 
the branch. • Upon turning the wheel he 
Will foon become eledlrified; Ws whole 
body, in reality, making a part of the 
prime donduftor, aftd will exhibit the 
•fanie appearances ; emitting fparks where- 

' ever he is touched by any perfon Handing 
on the floor. If the prime condu<ftor be 

i very large, the fparks may bo ratJier pain- 
ful than agreeable ; but if it be fmall, the 
dedrificatioa moderate, and none of the 

5 < - f^ 3 com- 
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c6ihpahy toilcli the eyetf, oif'tlie' more ten* 
dcr pa:rts of the face, ttfe eipidrixncnt is 
diverting' enbu^ to all pattids. ^ '' • 

IWany of the preceding experixhiintste^ 
alfo be performed to advantage by a per-i 
fon (landing upon the ftool a3 above, 
and holding in his hand What was di^ 
reded to be fattened to the prime con* 
duftor. If he hold a large plumy fea- 
ther in his hand, it is very pleafing to 
. obferve how it becorties turgid, its fibres 
extending thfemfelves in aH direftions 
from the rib; and how it fhrinks, like 
the fenfitive ' plants, when any unelec'- 
trified body touches it; when the point 
of a needle is prefented to it, or to the 
prime conductor with which he is con^ 
nedtedt 

If a difh, containing fpirlts of wine 
n^ade w^rm, be brought to the ele<Jirified 
perfon, and be be direded to put his 

finger, 
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finger, pr a rod of iron imp it, the.fpirit 
will be. immediately in a bla?:e; and if 
there be a wick or thread in the fpirit, 
that communicates with a train of gun- 
p^wdqr, he m^y be ms^e to blow up a ma- 
^^i^Q^ or f(?t a city pn fire with a piece of 
cold iron ; an4 at the fame time know no* 
thing of what he is about. ^ 

A recreation c^ this fprt m*y be per- 
formed by feveral perfons, that all ftand 
upon infulated ftools, and many diverting 
^irpumftances may be added to thpfe.here 
mjentipned* Care flxould be taken that the 
floor pn which the ftools ftand be free fron^ 
duft, but.it js mofl: eligible tp have a large 
fi3[U)pth board for that purpofe^ 
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TA^ tnconceivable Jhock. 

T>iU T into 'a ^l^foii^d ■ hand a trire tfei«f>< 
•^ifi- 'fixed <>h^o the feook that comett'^^ 
frotti' • thi 'chatn "Whidi comjnaunicatcs with ' * 
onfe'Sde of the4iatt«ry, and in his other 
hdftd put a wii<e with a hook at the end' 
oft$ll^^rhi^^yc3W^ldireahim'to fiK on to 
theWodk thatfieotaieafi'bm the other chain, 
whfcfe Whfen.he^ at?fempt8 he will itiftantly 
rdctiW^'ilio^y ^h^eugh hwr body^ 'Without 
b^iigiebla? ttt' lgtiks^i^6Ai wheiW'fe^ it pro- 
ceeds. The ftld^JiWiM^bfe %t' • Jrt^portion 
to the number of jars that are charged ; 
but id is temarkab^' that 4' fWU (heick 
gives ^ inudh Hioro pungent feftf^tfon in 
paffing tlirough the body, than'0n?tha| 
js^lafgc *^.. -u^-'; : : :^ ■ • mm-. ■■..■^■.■•. • .-u 

* The in oclc may be made to pafs through an ]^ 

; pari!fei{Iai^' '[rart 6^th'e iodjr, witboiit Wuch afFeaing 

the rcft^>if'that panti p.dno otheti;!bebicvagbft.intc« 

the; jcircfiit^lhraugk wWch the fire muft fi%i^ fronj 

pi)e fide of the jar or battery to the other. 

■""■"^ ■ •■ ■ ■; ',-, This 
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This recreation may be diverfificd, and 
rendered • ttllf miftr* >eiitferifaidiiii^,> %^fcon- 
cealing the cjiaiji that communicates with 
that which comes from the outfide of the 
battery, under i5l rj^ftrp^iMt^ rpladiig th( | 
wiipq n that (Communicates jwi^db fbe ; ichain 
wbicb (;oaa€;$ firoffi the ^6(1^5 iR 4udU[ipaBrr^ 
nor, t^t ,^ iperfop, ihall pat .bi^, hand ttpon,- . 
itR^ithpvit fufpicion,>at .the fajn^ tinje^jthAli ' 
his feet are upon the ptb^iWin©. /Ma»y 
other rmethods of giying^.f^ibfO^k by iprn. 
pKiE^TUtey be. e^fily ?Qnt«iyed);rrbwt grfi?|t,, 
carB)flipuid. be tafeen that tb^§; .^ocksibp 
nottoot%wg, ^n4? t^at]tlxey 1}^ npt> :giyea 
toiajl pj^rfops indifctiiwinately, ; , 

^W&en /arfmgle peri^ ?:BeQ«iYes afhocfc,: 
the company is diverted »t bis fole ej^Hr 
pciice; but all contribute their fhare to 
the entertainment, and all partake of it 
alike, when the whole company forms a 
circle, by joining their hands, and when 
jhc operator direds thc^ perfon who is at 
pne extremity of th^cirde, to hold the 
. chain 

15 ' 



c^in. which cotomunicates wit)^ the ^eeat ^ 
ing^while ihe whi) k it tbcother^tetremitjr. 
of the circle tonches the Dtfaer cfa^bfi or* 
. wire* All the perfons who form thi^ 
drcuit being flruck at the fame time^^ aad 
with the fame degree of force, it is oftea 
vciy^ pleafant to fee them all ftart at 
the fame moment, to hear them com-^ 
pare their fenfations, and obierve the very 
different accounts they give *. ' 

This experiment may be agreeably va- 
ried, if the operator, inftead of making 
the company join hands, direS them to 
tread on each other's toes, or lay their 
hands oil each other's fieaSs. If in thfe 
latter cafe the AVhole company fhould be 
ftruck to the ground, as it once happeii* 

♦ M. Morinier df Paris is faid to have com- 
ftiuAkated this ftock through a line of men, and 
^hui)cQSi4}i^r^% of 900 toife^, tb^t is, more than 
911 Er)gli(b mile, 5 and Abbe Nollet performed the 
fame experiment upon 200 perfons, ranged in two 
paraltet r^Ws^. • ' * 

ed 
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cd'Wheti Df / Ffankliii gaw the ihock «) 
file- very ^ftout men, the incatiTeni^nce a- 
rifing^from It will bcf very little : the 
company that wa& ftruck in this man* 
fkgt neither heard nor felt theftroke, and 
immediately got up again, without know« 
ing what had happened. Thii» ftrdte 
wa$ given with two large jaxs, each of tb6 
meafure of about fix gallons, but not fully 
charged, : 

- RECREATION XIV. 

' . > \ Magical explofions. 

"^TTE have Ihown in a preceding re- 
;qreation how gunpowder may be 
iire^ by the intervention of fpirits, but 
there is another method, more fimple and 
expeditious, which we ihall here defcribe. 
Make up gunpowder in the form of a 
fmall cartridge, in each end of which put a 
blunt wire," fo that the ends within the 
cartridge maybe about half an inch diftant 
: from 
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from each other, then joining the chaia 
that copies ftom one l!ide of the battei^y 
to one; of the wires at the end or the car- 
tridge, bring tl^e c^am th^t comes froi^ 
tlae other fide of the battery, to the wire at 
the other end, when the fliock will m- 
ftftntly p^fs thrpugh the powdgr, and fet 
it^gnfire* , .; 

.By ^ fimilaf method fine brafs <)r it<m 
wire may be melted j for the explpfipu 
will pais frofli one cha<in to thp other, 
through the wire, which will be firft red 
hot, and theii melt into round dfops *. A 
battery of 3^ jafs has entirely deftroyed 
fine brxkfs wire, of the* 33Ctb part of ^n 
inch in diameter, fo that no partkLe of it 
couid be found after the explofipn. Atthe 
moment of the ftroke, a greiat numbeir of 

* The power of a battery to melt wire is dif- 
ferent at difFerent diftances. Dr. Prieftley found 
that he could melt hine inches of fmall iron wire 
at the diftancc of 15 yards, but at 20 yards diftancc 
he could only make fix inches red hot. 

. fparks, 
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i^arks, like thofe from a flint and fteel, 
flew upward and laterally from the place 
where the wire was* laid, and loft their 
light, in the day, at the diftahce of about 
two or three inches ♦. 

- A ftf ok6 from a common jar will eafiljr 
ftrike a hole through a thick cover' of a 
book, or many folds of paper, . leaving 
it'tem'arkable bur or prominence on both 
fidiis',' as if the fire had darted bdth wi^s 
fidfii the center; ^ ' " " ^' ^' 

r * Xtp lat^. IVt^' Cauton, by ijyhofe ingenuity 
and injiul^ry this branch of philpfopjiy received 
viei^ £rcat improvement, clearly proved, that pure 
golrfirid fil'Ver 'might be' calcined by ffiei^fcSti'c' fcbf- 
?ploifion^ »nd;bp converted ihtQrntmiberlers.globtiJcs 
of^Ufs, fome of which were trahfpareijf, ^nd others 
tinged with a great variety of colours* 
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RECREATION XV. ,. 

^Jie prifmattc colours *. / 

^T'O the ends of each of the ch^nrthat 
come from the battery, fix an iron 
wire, and)>etwtentholfe wires place a plate 
of tin, of abtout three ihclifes fqtiafe, and 
fK>liIhed on one fide f, in a perpendicular 
diredion* The wire next the piolifhed 
fide (hould be finely pointed, and brotight 
ipery near the furface of the plate.. 

By repeating the exploiioiiis of the bat- 
ttiy, there will firft appear a '4ufky red; 

* This difcovery was made by Dr. Prieftley, 
and ferves to confirm the Newtonian doftrine of 
the difference of colours in bodies arifing from the 
different denfities of the fine plates that compofc 
their furfaces. 

+ The polifh is not neceffary, but the colours 
appeal* more beautiful than on a rough furface. 
This experiment may be made equally well with 
the other metals, as gold, filver, copper, brafs, 
iron, oi lead. 

I about 
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about the edge of the central fpot; pre- 
fcntly after, generally aftcsir four or five 
ftrokes, there appears a circular fpacc, vi- 
fible only in an obliqufe pofition to the 
light, and looking like a ihade xm Uph 
^ |)Iate : this expands very little duiiBg the 
^wliole courfe €Sf the expk^os^ After 
a few more difchargee, tk$ ikcc^d circa*^ 
lar fpace is marked, by another fhade 
beyoiad the 6irft, of dne-eighth or one*- 
tenth of ah indi kx wi^th, which mp& 
changes its «ppearabce afStct any ^ui&beir 
of explofions. All the colours make 
theit $tft appearance about tlid ddg< of 
t|i(^ cvfitolar fpot; .fiK>fe explofiond mab& 
them expand toward the Extremity pf the 
fpace iirft marked out ; while others 
fucceed in their place, till after 30 or 40 
explofions, three diftind rings appear, 
each confifting of all the colours in the 
prifm or rainbow. 

It makes no difFere^nce whether the 

cle£tricity iffue from the pointed , wire 

J upon 



86 RAtlONAt 

upon tlie plate^ or from the plate upofl 
the pointed wir«, the furface oppofite 
the point being marked eatadly the fame 
in both cafes. The points themfelvcs^ 
from which the fire iffues, or at whick 
it enters, are coloured for about half an 
inch to a confiderable degree, and the 
colours are repeated, as on the plate; 

The innermoft, that is, the laft formed 
colours, on the plate, are always the moft 
vivid, and thofe rings are alfo clofer to 
each other than the reft. Thefe colours 
may be brufhed with a feather or the finger^ 
without injury, but they are eafily peeled 
off by the nail, or any thing that is Iharp^ 
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N the middle or a large bafon of^yvatef 
^ plaice a round wet board : this board 
r^prefents ' the earth, and the water the 
fea. On the board ered: an edifice, com- 
pofed of feveral feparate pieces, which 
may feprefent a church, a caftle, a palac^^ 
of^if yoii pleafe all of them. 

*' '"t'hen placing a wire that comniunicates, 
>^^ the two chains of the battery, io that ♦ 
iriiik)^ pals over the board and the fuirr 
fac'^ OT the wiater, upon making the ex- 
plofion the water will become agitated, as 
in an earthquake^ and the board moving 
up and down, will overturn the ftrudures 
it fupports ; at the fame time that the 
caufe of this commotion is totally con- 
cealed. 

V01..UL ' G This 
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This experiment likewife was invented! 
by Dr; Prieftlcy, and, when well executed,, 
cannot fail to give great fbrprize as welt 
as entertainment. 

RECREATIOI* XVIL 

TA^ ekSirical kite % 

T^ A K E a large tfein filk bandker^hief^ 
and extend it, by faftemhg the font 
corners to two flight ftri^s of cedar* Th» 
handkerchief titius prepared, and accom-^ 
inodated with a tail, lioop, and ftritig, wilB 
fife in the air as " a common pSpep kite^ 
To the top of the upright ftick of the 
crofs^^ is to be fixe* a^ pretty fharp-pointed 
wire, rifing afoot or more above the wopdv 
To the end of the twine next the hand 
is to be tied a filk ribband, and wherr 
tiie twine and filk jpiby a key o» tin. tube 
may be faftened* 

f^ This is an invention'of Dr.. Franklim 
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*rhis kite is to be raifed when a thunder 
guft appears to be coming on, and as foon 
as the thunder clouds come over the kite, 
<he pointed wire will draw the eleflricity 
from them, and the kite, with all the 
twine, will be eledrified, the lofe filaments 
of the twine will ftand out every way, and' 
be attraded by the finger. When the 
rain has wetted the kite and twine, fo 
that it cannot conduiS the eledric fire 
freely, it will ftream out plentifully from 
the key, on the approach of a man'a 
knuckle. At this key a phial may be 
charged, and from the eledric fire thus 
obtained, fpirits may be kindled, and all 
the other experiments performed. 

The greateft quantity of eleSkricity that 
was ever brought from the clouds by an 
apparatus, was by M. de Romas, of Nerac, 
in the fouth of France. This gentleman 
was the firft who made ufe of a wire inter- 
woven in the hempen cord of an eledric 
kite, which was feven feet and a half high, 
G 2 and 
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and three feet wide, fo that it eontained 
1 8 fquare/cet of furface. This cord was 
found to condudt the ele6tricity of th6 
clouds more powerfully than a hempen 
cord, even though it was wetted ; and be- 
ing terminated by a cord of dry filk, it 
enabled the obferver (by a proper manage- 
ment of his apparatus) to make what- 
ever experiments he thought proper, with- 
out danger. 

By the help of this kite, on the 7th of 
June, 1753, about one in the afternoon, 
when it was raifed 550 feet from the 
ground, and had taken 780 feet of firing, 
making an angle of near 45 degrees with 
the horizon, he drew fparks from his con- 
dudor three inches long, and a quarter of 
an inch thick, the fnapping of which was 
heard 200 paces. While he was taking 
thcfe fparks, he felt, as it were, a fort of 
cobweb on his face, though he was more 
than three feet from the firing of the' 

^ That isj being' the ha^f way betv/een the hori-« 
zon and the pointdireaiy over the fpcftator's head'. 

kite : 
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kite : after , which he did not think it fafe 
to ftand fo^ near, and called aloud to all 
the company to retire, as he did himfelf 
about two feet. 

Thinking himfelf now fecure enough, 
and not being incommoded by any body 
very near him, he took notice of what 
j)afre4 .among the clouds that were imme- 
diately over the kite. There was no ap- 
pearance of lightning there, or any where 
elfe^ nor fcarce the leaft noife of thunder, 
and jip rain at all. There was a pretty 
flrong wind at weft, which raifed the kite 
at leaft 100 feet higher than in any other 
experiment. Cafting his eyes afterwards 
on the tin tube faftened to the ftring of 
the kite, and about three feet from the 
ground, lie faw three ftraws, one of which 
. was about a foot long, a fecond four or 
five inches, and the third three or four 
inches, all ftanding ered:, and performing 
a circular dance, like puppets, under the 
tin tube, without touching each other, 
j Q 3 This 
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This little fpedftcle, with whicjl^ feyeraj 
of the company were much 'de}igjited| 
lafted about a quarter of an hour j after 
which fome drops of rain falling, h^ag^n 
perceived the fenfation of the cobweb on 
his face, and at the fame time heard a con-* 
tinual ruftling noife, like that of a fmall 
Ibrge bellows. This was a further warn- 
ing of the increafe of eledtricity, and fronj 
the firft inftant Mr. De Romas perceived 
the dancing ftraws, he thought it not ad-^ 
vifeable to take any more fparks, even 
5vith all his precautions' J and he again 
intreated the company to retire to a ftill 
greater diftance. 

Immediately after this came on the laft 
aft of the entertainment, which M. De 
Romas acknowledges made him tremble. 
The longeft ftraw was attracted by the tin 
tube, upon which there followed three 
explofions, the found of which greatly 
refembled that of thunder. Some of thq 
company compared it to the explofion of 

yoekets, 
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Tockcts, and others tp the Violent crafhmg 
of large fearthen jars agalnft a pavement. 
It is certain that it was heard into the 
liisaxt of the city, notwithftanding tJie va- 
rious noifes there* 

The fire that was feen at the inftant of 

-explofion had the fhape of a fpindle, eight 

inches loAg, and five lines in diameter. 

But the moft aftonifhing and diverting cir* 

><umftance was produced by th^e ftraw, 

which had occafioned the explofion, fol- 

lowingtheftring of the kite. Some of the 

company faw it at 45 or 50 fathoms dif- 

tance, attraded and repelled alternately^ 

with this remarkable circamftance, that 

every time it was attraded by the firings 

ilafhes of fire were feen, and cracks were 

heard, though not fo loud as at the tiuic 

--of the former explofion. 

It is remarkable, that from ihe titnc of 

the explofion, to the end of the expert- 

• flqaentjuo lightning at all was feen, and fcarce 

G4 ^y 
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any thunder heard, 'Afmell of fulphur wa$ 
perceived, much like that of th€ lliminous 
electric effluvia iffuing from the end of an 
eledrified bar of metal. Round the firing 
appeared aluminous cylinder of light, three 
or four inches in diameter ; and as this was 
in the day time, M. de Romas did not quef- 
tion but that if it had been in the night, the 
electric atmofphere would have appeared 
to be four or five feet in diameter. An 
end was put to thefe remarkable experi- 
ments, by the wind's fhifting to the eafl, 
and rain, mixed with hail, coming on iq. 
great plenty *. 

* The quantity of eledlrlc matter brought by this; 
kite from the clouds at another time is really afto- 
nilhing. Auguft 26, 1756, the ftreams of fire iffuing 
from it were obferved to be an inch thick, and ten 
feet long. Thefe amazing flafhes of lightning, whofe 
report was equal to that of a piftol, and whofe ef- 
fect, had any of them ftruck on buildings, or ani- 
mal bodies, would perhaps have been equally de- 
ftruftive with any mentioned in hiftory, werefafely 
conducted by the cord of the kite, to a non-eledric 
body placed near it. 
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As the foregoing account might deter 
fome perfbns from attempting this very 
entertaining experiment, efpecially whea 
there is the appearance of an approach- 
ing thunder-ftorm, 'we fhall here add an 
apparatus, invented by Dr. Prieftley, and 
with which he thinks there can be no great 
danger in any thunder- jftorm. 

Let the firing A, of a kite (Plate IV. 
Fig. 4.) be wound upon a reel B, going 
through a flit in a flat board, fafliened at 
the top of it ; by which more or lefs of 
the fl:ring m^y be let out at pleafure. Let 
the reel be fixed to the top of a tin or cop- 
per funnel C, and from the funnel let a 
metal rod D, with a large knob, b^ pror 
jeded, to ferve as a conductor. This fun- 
nel and reel mufl: be fupported by a fiaffR^ 
the upper end of which, at leaft, muft 
be well baked, and the lower end may be 
made fliarp, to thrufl: into the ground| 
jyhen the kite is well raifed^ 

The 
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The fefety of thi^ apparatus depend* 
^il the fihairt F, fafteaed to the ftafF hf 
9 hook a iittle below the funnel, ^nd dnig*-^ 
giqg OQ th? ground : for the redundaot 
lightning will ftrik? from the funnel tQ 
the chain, aqd fo he conducted as far at 
18 defired, without tou<;hii3g the perfoa 
who holds the ft^Sv 

8park$ may be taken from the conduc- 
tor of this apparatus, with all fafety, by 
means of a fmall rod of baked wood A, 
Fig. 4. furnifhed with a fmall funnel B, 
a brafs rod C, and a chain conneded with 
it; for the lightning which ftrikesthe rod, 
will pafs by the funnel and the chainjwith-* 
out touching the perfon who holds the rod. 
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RECREATIONS IN THE DARK CHAMBER. 

To exhibit a great nupiber of pleafiag and 
furprifing recreations in the dark, a,? 
well as in the light, is the peculiar pro- 
perty of eleftricity : for though there 
are many beautiful experiments per- 
formed in the camera obfcura, it is ftill ' 
by the aid of the fun's rays, or thofe of 
a candle or lamp : whereas the electric 
apparatus contains within itfelf thofe 
particles of fire by which thefe recre- 
jitions are performed, 

RECREATION XVIII. 

The miraculous luminaries. 

TTO perforpfi this recreation it is necef- 
f^ry to be provided with a quantity 
pf the foUowing phofphorus. Calcine 
common oyfter-fhells, by burning them 
in the- fire for about half an hour; 
Ihea beat theio into powder, of the cleareft 

of 
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of which take three parts, and of 
flowers of fulphur one part, and put the 
tnixture into a crucible about one inch and 
a half deep. Let it burn in a ftrong open 
lire, for a full hour ; when cool turn it 
put, and break it into feveral pieces, and 
taking thofe pieces into a dark place, fcrape 
off the brighteft parts for ufe, which, when 
good, will be a white powder. 

Then take a circular board of three or 
four feet diameter, on the center of which 
draw the figure of the half moon, of three 
or four inches diameter, and round it, at 
different diftances, draw a number of ftars, 
of different magnitudes. On each of thefe 
figures fix the phofphorus jufl mentioned, 
to the thicknefs of about a quarter of an 
inch. The board being thus prepared, 
you muft have ready a number of charged 
jars, or phials, and by difcharging one of 
them, at the diflance of about an inch, over 
each figure, it will become illuminated. 
The light of the crefcent will be fo flrong 

at 
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at firft, that you may diftinguifli by it the 
figures on the dial of a watch. Round 
the board let there be placed a rim or hoop, 
and over that, at a fufficient diftance from 
the figures, draw a curtain. 

The board thus prepared is to be brought 
into the darkened room, and placed, by 
hooks, againft the ceiling. The curtain is 
then to be drawn back, and the moon and 
flars will appear as emerging from behind 
a cloud, and will continue to Ihine for half 
anhour;^the light, however, growing con- 
tinually more faint. 



Previous to the performing the follow- 
ing recreation, it will be neceffary to have 
a globe and cuihion placed on the middle 
of the table, ^vhich muft communicate, by 
a firing that goes through the partition, 
with the wheel in the other room. 
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i' y C T T A 1 H .'^ B n 
^If all the air he exhaufted from the 

globe, the eleflHdky will W fouhH tO'Va 

wholly, within -iti.' where 5t will-hppeafifif 

the fof m of a cloud or flaWe of reddifh or 

purple-coloured light, filling the whole in-' 

terior fpace of the globe *• . , ; -v/ 

RECREATION XX.' 

T&e luminous Jhower. 

/^N the plattf at «, Plate* II, put- a%um- 
ber of feeds of any kind; ..or grains 
of fand, or a quantity of brafs duft. The 
condudtor being ftrongly ele(3:irified', fhofe" 
light particles will be attracted and re- 
pelled by the plate 0^ fufpended from the 
conductor, with amazing rapidity, fo as ta' 
exhibit a perfed luminous fliower, 

* When this recreation is finiflicd tjie globe and 
rubber muft be taken away, that they may not in- 
commode the apparatus of the following experi- 
ments. 

Another 
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Another method of rcp«fenting FumR 
Q0U8 rain,' is by a fpnnge that has beeti 
tmmerled in waten When thi? fpungid 
18 firft hung to the condudor, the water 
wilt drop from it very ftowfy ; btit when 
It is eledrified, the drops will fait rerj 
faft, and will appear like globules of fire, 
illuminating the bafon inta which they 
fall. 

RHCREATPQISF XXL 

7he illuminated vacuum. 

"^T* A K E a" tall receiver that is very dry^ 
* and through the top- of it fix, wit-R 
ticment, a: wire, not very acu^ePy pointtdv 
Then exhauft the receiver, and prefent the 
knob of the wire to the condudor, and 
CTcry fpark: wiltpafs through the vaeuum, 
in a broad ftream of light, yifibk througft 
the whole Ifetigth of the rcceiveri how tall 
foever it be. This ftreanr often dkidfeS 
itftlf into a variety oC beautiful rivulets^ 
which are conti*rraally changing tfteir 
Vox- III. li . courfe» 
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fiQiw;fe,,j*pitit>g.^nd dividing fL^l^ i^ a 
jwoft plwfing W^;?ner. If a. j^r^ J?c d^f- 
<?h*rg?4. thrpugh. thia vacuum, it gjiyps 
the appear?»f;? pf 1^ very denfe body of 
fire, darting diredlly through the center of 
ik^ vacuum, without ever touching the 
fidea : whereas, when a fingle ipark pafles 
through, it generally goes mor^ or lefs to 
the fide, and a finger put to the outfide of 
the glafs, will draw it wherever a perfon 
pleafcw If the veffel be grafped by both 
hands, every fpark is felt, like the pulla-^ 
tioUM of a ' large artery, and all the fire 
makes towards the hands. This pulfation 
is felt at fome diftance from the receiver, 
jind}'^ light is feen between the hands and 
the glafs. 

All this while the pointed wire is fup- 
pofed to be eledrified pofitively; if it be 
eledrified negatively, the appearance is re- 
markably different. Inftead of fl:reams of 
fire, nothing is feen but one uniform lu- 
minous appearance, like a white cloud, or 

the 



4 i c R E A ^ ^^sr s. ^^ 

the milky way in a clear ftar-lightwglit. 
It feldom reaches theVhbleleilgtk of the 
veffel, but generally appcats onlyat the 
' end of the wire, like a lucid ball. 

If in the neck of a i^ll receiver a finelll 
pHial be inferted, fo that the external fur* 
face of the glafs iliay be expofed to the 
Vacuum, it will produce a very beautiful 
appearance. The phial muftbe coated on 
the infide, and while it is charging, at evfery ' 
*fpark taken from the conduftor into the 
Infide, a flafh of light is feea to dart, at 
the fame time, from every part of the 
external furface of the phial, fp as to 
quite fill the receiver. Upon makipg the 
difcharge, the light is feen to return, ia a 
much clofer body, the whole coming out 
at once. /. 
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7hc luminous cylinder '*. 

PROVIDE a glafs cylinder three; feet 
long and three in<;h^8 diameter : near 
the bottom of it fix a brafs plate^^and ha\^ 
another braft plate fo contrived^ that you 
may let it down the cylinder, and bring it 
as near the firft plate as you dt^fire. > • -Lit 
this cylinder be exhaufted and infulated, 
and when the upper part is eledrified, the 
eledtcic jrtxittet^will pafe ftorfi One plate to 
the other, when they are at the greateft 
diftance from each other the Cylinder will 
admjt. The brafs plate at th^^ l^qt^tQn^of 
the cylinder will moreover be as ftroilgly 
electrified, as if it was connefte^ by a wire 
with rthe prime condudtor. 

I 

The.eledric matter in its paflage thro* 
this vacuum is faid to produce a delightful 

:' Liv».This'ta attinvcBtidnof D^r-Watfixn. : 

I ^^ fpec- 



fpeftacle ; not making, as in the open air, 
ftnall toufliefiror J)4ncilA of riaiysi lb Jnch or 
two in length, but corufcations of the 
whol€ length of the tube, and of a bright 
filver hue. Thefe do not imiAdRatel}^ <fi« 
verge, as in the open air, but frequently 
fonai a bafc that is apparently flat; diTid- 
wg themfelyes into lefs andlefs reDiii&ca- 
tionSj and very much refewbie the xnoft 
.liyely corufcations of *thc « aurpra^ bo-* 
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. ,, ;,. X^e magica/ coJt^eUaJSffifiif. .■■■.:■ •-,;■■ 

'AS the moon ana ftiars in the zenith will 
•• become dull during the time of per- 
forming the preceding recreations, li will 
be proper to draw the curtain^^en^ly be- 
fore them, that it may feem as if a cloud 
came flowly over them ; and then the 
operator mayi by his magical power, light 
up other' confteUaXioas^ ; la order to v^hich^ 
ui- H^ he 
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he muft provide a large board, oh tvbich 
let him mark the ftars that are in two or 
more eonftellations, which are eonttguous 
and vifible in the hoithem hemifpfaflbe^ asi 
Taurus, Gemini, &e. 

To reprefent thefe ftars, let there be a 
hole on each fide of the fpot that is mark- 
ed for a ftar, at ibout a quarter of ah inch 
diftaiit from each other, and let thii ex- 
tremities of two wires, neatly rounded, 
.come through thefe holes, and be brought 
' near together, exadly over the mark* 
Thefe wires Ihould be of different fizes, 
that they may the better reprefeht the dif- 
ferent magnitudes of the ftars. 

The other fends of the wires muft be 
fo difpofed, that they may all receive 1 
ibark from the conductor at the fame 
time, and the ftars will then be all lu- 
minous at the fame inftaiit. Thefe ftars 
are not evanefcent, like thofe made by 
the jihofphoi^iis/ but will continue with 

eqifal 
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equal /fpkndcar as long as the motipp. of 
the wheel is continued* After the fame 
manner any cypher^ or -the outliijes of a 
drawing may be exhibited* 

RECREATION XXlV* 

The luminous chafaBerr^. 

T)ROVIt)E a board about four inched 
wide, asAB, (Plate III. Fig. i.) and of 
\frhat length you pleafe. On this board 
place ten or twelve rows of tin-foil, at 
about half an inch diflance froiti each 
other, and that all communicate together* 
From thefe lines are to becut out the cha- 
raders you intend to reprefent j obferving 
that the ends of the tin-foil where it is 
cut, fhould not be ftrait> hut pointed a^s in 
the figure. . ; 

At the begiptning of the tin-foil ther^ 
muft be abrafsknob C, which jbeinghroiight 

'' ♦ Thfs is atl invention of Mr. Hcrily, the author 
tf the graduated eleftrome^ter d^fcribed in thp appa- 
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to the conduftor, receives the elcftricity 
and convey* it to the tin-foil, over which 
it would run imperceptihly, were there no 
breaks in the lines, but being there iHter- 
rupted, itjumps from one point to the other, 
making at tlie fame time a lucid fpot, by 
which the charaders are formed, and will 
continue as long as the wheel is in motion. 
If at the fame time the knob is applied to 
the condudlor, the operator place his finger 
againft the other end of the uppermoft line - 
of the tin-foil, aiMl draw it flowly down, 
over the ^nds of the other lines, it will 
leem as i£the charaders were fbnBed by 
the iiu»don of his hand. 

Th^ experiment may be made by the 
difcharge of a jar or phial, but it will then 
be of a fhort continuance. By this method 
alio the conflellatlons, or the outlines of a 
dt^wing, &c« maybe repre(ented» 
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RECREATION XXV. 

\ 

Prijmatic iUumtnations ♦• 

^TPAKE a glaft vcffd about a foot long 
and digfcit inchra dianneter, open at 
both^nds-, and let one of its ends be clofed 
by a brafs ferule, which is to conftitute 
one of the centers on which it is to turn : 
the other end muft be clofed with a metal 
plat«. ' In the center of the plate let there 
be a fquare ftem, which is to be applied 
to the arbor of a lathe, by which the globe 
i^ to be turned round. On one fide of 
this laft plate muft be fixed a cork, by 
means of which the glaft is fcrewed upoii^ 
Ae air*pump. 

Upon rarefying die air within the glafs 
about 500 times, and afterwards turning 

♦ This experiment was firft made by Mr. Smca** 
toil, the inventor of the new air-pump. 

7 the 
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the glafs in the lathe, and rubbin|^ it''4t 
the fame time with the haikl, a cbiifiAembId 
quantity of lambent flame, variegated with 
all the colourar of the rainbow^ wilt appear'^ 
within the glafs, under the hand. Thi#'. 
light is perpetually changing colour ur^ 
der the hand, but in every other refped? 
is pretty fteady. - . :: 

When a little air is let into theglafe, the 
light appears more vivid, and in greater 
quantity, but is not fo fteady, for it will 
frequently break x)utjnta a kind of coru<K 
cation, like lightning, and fly all over the in* 
terior part of the glafs. When a little more 
air is let in, the flafhing is continual, and 
ftreams of bluifh light feem to iflue from 
under the hand, within t^e glafs, in a 
thoufand forms, with great rapidity, and 
appear like a cafcade of fire. Sometimes. 
it is feen to fhoot out into the form of 
trees, mofs, &c« 

When 
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.When more air is let in, the quantity 
of liglA 19 dimiaiibed) and theftream^ that 
compofe the flafhes narrower. The glafs 
now requires greater velocity and harder 
fridion, Thefe circuipftances .will incriiafe 
as ftill more air is let in, fo that by the time 
the glafs is one-rthird full of air, the cor 
rufcations quite vani{h,and a much finaller 
quantity of light appears, partly within 
and partly without the glafs. i ^Vhen all 
the air is let in, the light appears wholly 
without the glafs, and much lefs in quan^ 
tity than when the glafs it. only in part 
cxhaufted. 



RECRE- 



tdi ± A f i 6 ft 'k'^i? 






:i r.i« 



;rt/' 



l^'AKfE aTwrkellian .Yiwtuuai in a glafs 
, ; ^ tube> about three ; Ijfeiet long, aapdi 
jfi5?J it hermetically f 2 it/ will : tjie« be 
:5^l ways ready for ufe. Let pne einJ of 
t^is ,tube. be b?ld in tbfi hand,, ^tad the 
pUier applied t to the condu<Stor> ftnd iev- 
liiediately the whole tube. wilj. be ilJmiii^ 
ftatedt from end to end ; and, when it^ken 
from the cpndudor will contifiue lumi-- 
j>ftli§, withput interruption, fop a cpnfidey- 
abJejtiiifte^ v^ry ofti^n above; a quarter of 

• This is one of the inventions of that great 
benefaaor to this iTdence, Mr. Caiitbn. 

f The Torricelliaa vacuum is made by filling a 
tube with pure mercury, and then inverting it» in 
the fame manner as in making a barometer ; for 
as the mercury runs out, all the fpace above will 
be a true vacuum. A glafs is hermetically fealed 
by holding the end of it in the flame of a candle 
till iti^TCi^dy to melt, and then twilling it toge- 
rtfer' wlnl A p^ir of pincers. 

au 
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an hour. If after this, it be drawn thro* 

the hai^d erther way, the tight wilT be un-» 

commorily intcnfe> and, without the leaft 

interruption, from one hand to the other, 

even to its whole length. After this oyer- 

TWtien^ which; cftfcharges it ito^a grea* pi)^- 

^fiare, it witt ftJIl fkflhr at mtervafe, though 

it be^lifeld only at one cxtrefflily, and qtiite 

•ftiS ; birt if i* be grafped hf the- other h^rtd 

^^ tb€' fame time, in a dSfflerinfe place, 

Jtebrig ftafhess of light win-hai»dff i^*f ^feil 

MT^Ft from dtie^fldto^frdtJler? antd^ftSs 

wfll ccmtitiue 24 hours, land pei^baps mii<ih 

longer ; without frefh exdhalion. SmaH 

and loftg glafe tubes exhatiifed of airi kiid 

bent itt many ^regular eroofes^ antf ahgfeft, 

will, when properly ele£lrified, beaijl;ifuHy 

reprefent flafhes^ oi? lightnings, . 
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RECREATION XXVIL 

TChe circulating lamps. 



' A ^^^^ keeping the company thus long 
in the dark, it will be proper to illu- 
minate the room before you difmifs them, 
|a orderto which,introduce,the cwrfeula^ting 
wheel, mentioned in the 9th Recreatioq, 
To the upper axis of which let there be 
fixed a number of radii, made of baked 
wpod, at t|ie qpd of ea,ch of n^hich p»{i: 
hang a fmall globular lamp, filled with fpi- 
rits; and let that of each lamp be tinged 
with a different colour. The wheel, hav^- 
ing previoufly acquired Its greateft velo- 
city, is to be placed on the table, and a 
chain, depending from the branch, is to 
dip into each lamp as it paffes by ; fo that 
all of them will become illuminated in 1 
very fhort time. Thefe lamps will not 
only enlighten the room, but by their va- 
riegated colours, and continual revolution, 
afford a very pleafing phenomenon. 

MAG- 
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Magnetism. 

D EF IN I T I ON S. 

I. lytAGNETISM is the fcicncc that 
explains the feveral properties of 
the attraftive and repellent powers in the 
magnet or loadftone, 

2. The magnet is a rich, heavy, iron 
ore, of a hard fubftance, a dulky grey co- 
lour, with fome mixtm^e of a reddiib 
brown, and fparkling when broke, 

3. The magnetic virtue is called the 
third fpecies of attraction ; gravity being 
the firft, and eledricity the fecond. 

4. The two ends of a magnet, when it 
is properly formed, are called its poles | 
and wheti it is placed on a pivot, in juii 
equilibrium, one end will turn toward the 
north, and is called its nortjh pole, and 
the other end the fouth pole *. 

* The poles of a magnet are-foun4 by holding 

a very fine ihort needle over it; for where the 

Vol. ill. I poleji 



5. When the two poles of a magnet are 
furroiui^ed^ with plates qf flcelji i^ isr faid 
to be armed. 

Lrjb^ If the etid^of a fotkli irt)ft bar be 
i:bM)cd agaiAft dhe of the ][)oles bf a'fcagi ' 
net, it is faid tb be* touched, ind" is tikiii 
^led an artifidai ^mag net.^ ... * 
:^^^rlf"fuch a magnet bfe'iuppdrted^ori a 
pivot, it is called a magnetic ne€dk;.^ime 
end of it turning toward the,, north* and 
toe^otl^ toward the ibuth* _„,.,.. ... ,.. 
rAi;;8;iThe.diff«ence between the |«>fitJOn 
«f tbf# needle, Httd the exaft poihttk 6f north 
and iouth, is qailpd its declination, ' 
v:> 9^TJ^?:^J^ ofrfi? needle F^ciiis.lt0yQfeT 
£d sa^lJr incline^ 1 toward the> earth, &tid that 
i^caired Its-iriclinatiortor dijp^ ' ' 

|idlir^^afi'(i tlie HeecHc Will ftand^ 'ijjng^t, ttit'Adi 
liHiei^^Wfe. iTht ekterior pirn ' ire tfiein' tB\yh 
filed or grvund ofF, and the two mremltics wKicli 
idbiitaiil the poles, to be madetjuitc fiWoblh. ' ^ 






kie^i'iVi^M 



f 



■xi HajjCriJ Jb i- j/^»l."'^/ o//Jor!:r : -JV. 



i»;Th#fmag^tic^tf9^im^ 13 produced 
by effluvia ^mitt^dbyxh^m^lgl^hm^f^-' 
ingfrpm.^lpieppktQ.tlvJiOtfeer)?'!^ ^a : ,i : 

2, One pole of a mag^^et :yriU. Ijtttla^ 
irpot »Qd the other repel at,: but no J other 

bodyt-.. ■ : ''^)l[--^ ■' 'J rJv'^i; 

• Thedire£iioh of the maghctic effluvia iXhown 
by the followirtg- eJtpcnmVinit/^''*f^l' i4TS,'''Cf6, 
(BisLte V; Ftgl t:) bo the polen^^r^^iMgh^J R^und 
flvcrjrftdc Ijghtly ftrew fteel |Jj|f|^s,, jan »r^Qt^<tf 
iP^hite paper 5 the particles of the filingf ^>nfHl..J>c 
fo efFefled by iKe effluvia of tlic 'ftone, as to mow 
=tlfc ecittife ^hey takfe every Wky.'^ Ih'ihe'lWiildte of 
jQ^h pA^j bfscvrecn A B and QD^ ithey.a^pearlti^ 
proceed in lines^jpcarly iba|^^».^t^jVi^i^itl5r5nd^ 
they are more arid more curved, till at laft the 
lip.C8 from bptfe, fid^s^ jcoincjdi^g ^wJthi.j^aglv^Qtjic^ 
JfQrm numberlefs curves round the ^one,^Mfj^i9|v.ffc 
fie^riyof A citQvjlar figure;, Jts in^h(?,,pl^.,^ "^hh 
experiment fcenxs to. fliow tha^^thc .ipagpi^ifj.^5^ji- 
via, tfiuing from one pole, circulates to the other. 

t The property of the magnet to attract iron 
has been known many ages : but thofe of its polar 
diredion, and of its communicating that property 
t^ Jfcyi, !Wia not difcovered till the 14th century. 

Iz 3' The 
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3. The magnet attrads iron as veil iir 
V4CUC), a^ in the air. 

4. The magnetic attradion will be cpn-' 
tinued through feveral pieces, of iron placed 
contiguous to each other. 

5. The magnetic eflfluvia pervades all: 
bodies. 

6. The magnetic attfa£tion extends to 
a confiderable diftance *. 

7. The north pole of one magnet will 
attra(5t the fouth pole of another :.and^ tha 
iimilar poles will repel each other f*- 

* The learned Mufcbenbroek' made a^ Atimi)e». 
of experiments, with great care and 2f&duity^M>do^ 
txrmii^' the octent and progrefs of the magnetic 
attra^ion, but was never able to difcover any rc^^ 
gular proportion between the force and diftance;, 
but merely that the force increafed. as^ the iron ap- ' 
proached the magnet* Nor docs there feem to be? 
any profpeiSt of efiabliihing the proportioa > of at«« 
tradton to the diftance, till a metbod is found, if, 
it can be found,, of feparating the atttading from' 
therepeUing parts. A needle has been known, to 
be attra<Sed by aa iron- bar at the Aftance of weight, 
or ten feet. 

f If a magnet be gently cut through tb& middle 
of its axis, each piece becomes a complete magnet ; 

foe 
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8. The end of a needle t&uched by the 
north pole of a magnet will turn foiitli, 
and that touched by the fduth pole will . 
ty'rn north. 

9. The declination of the triagne'ticnee- 
-dle is different in different parts of the 
jearth, and in the iame part at different 
times *. 

JO. The inclination of the needle is not 

fai the parts that were contiguotis become ]^^s, 
>aad even oppoftte ppks. So that' the cad of ^Q9ch 
piece may become a north or fouth pole according 
99 the fe6lioa.is made neareft ttb the n<frtb or fouth 
^leof the large magnet. Upon icuttinga^ magnet 
longitudinally, there wiH be four poles, in the fame 
pofition as before the citttmg^ Soinetionea a ftioog 
Aroke with a .hammer ift^lU brbig all' (he ^ magnetic 
tpQWcr from one endof atieedle to tbe other j fpme- 
tMMs make it.moi^e ftrong wiiere 4t wa»i tbefpce, 

. and at other times totaiHy deftroy lU ^ , . 

^ The decUnation of the needle at London;^ in 

. itbe:year.i58o» was 11 degrees, 15 minutes eaft. 
In the year. 1657^ there was no declln^^ioO): that 

. i9^ -the needle ftood exas^y s^rth and fouthr-; At 
j)refent, the declination is more than 20 degrees 
wdftwardL .■ .• ■ .■, ■:/.> ' — -. 

- ::i:^,,.i .■.>,•^ -:■... . .; . ■r- ,.>.>.-. ■^' ... .,- .. ,- 
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9kfnj»'.th&-(Km^. in differenti pld^p»f. »or 

II. The ftrength of natural mj^qpt^ 
diffei's in thofe of different magnitudes^ 
W] riot in"' p;rbJfortion jo' thfelf magni- 
tudes f. ,, .;:1 

: v>* Tbe inc]in«rion^o£'the ocedU iiirfaei|. it was 

;&(ft obfervedi in tb«year JS76, vrasifcnKid'iti^'be 

yt>degs^eet50«<cniDiites<': at pFcreiitit is bmtme^aj^ 

., K/>rb.pr4reat^M^Q:^lt>[iiiig of dio^jieedte ; iHr.ttbe 

rcomtoon ;/CQmpiki«9othe cad that isi^dotHtikichfdus 

flNidr;ipmetbioig hmrlef^hy which it iiiceptiin jciqii^- 

:)Sivium>J:;Uiid(^rlbe/fqiiatoFthe n«Mle>Iiati oo^ln- 

^ cltoaift9B^ ^lAg ^^uaUy atuatfted tjd tbrnxwo pol^s 

of the earth. ;. j- 

i- v;/:t ;E:T^^fma!lcft ■ nxagncts :1m\wk ^ncni%, the 
greatcft powers, im |^x>portioii to tberc bvlk.^ A large 
Hu^et' wUl ^Idooi ;Uke up iiMNreitban ahnn or 
. faur^imesiits own. weight ; whereas ^ fifDalLone 
wiU £cequ)eatlyjtalee. up morrtban ten tsaies its 
ltmgll<!« Aimagoetthait weighsfcafc&three gr:ains, 
. . ajavd'tbata^geiitl^avao w«ara(;in his.riog wiiltake 
':^p 746. pm\s^ OTi^i^o times its> own >wdght»' i A 
^agnetic^ bar. jonadt^by Mr«;Catttoii, according to 
i^bed^ethod we .fliall beceafterTde^ifae, and tliaC 
weighed 10 Qunoesv. la penny weigl^s,^ took vp 
jbmeibing moc)e ithaa.7^ ounceaf and. a flat Jemi- 
^' ' ;, I ^ circuit 



loaz.^Thfe; ftrength' of- af natiifid'Eftligffit 
' i cdiriiderably infcreafed ' '^y '-W *^rig 

i.?');:;. ;;:; . ; ■ '^ ■ ■ ' > :■■ .•ior:] .•'• '":■. -Bth 
circular fteel, ^ magoet that . weighed an 9uace..ap4 
13 'pennyweights, lifted an— ^ron wedge, of, 90 
ounces. ' "-*-* 

♦ There are various ways of arming magnets 5 

'. the moft eKgibb feemt t6i^ tbar of > ' pla^Hig *two 

*^i«cm of fteei> againft tho/twtr poles, fotilat ^hey 

f majr come don^n^ below tbeibottom of^thr^ftowc, 

and l)inding them on with one ormquifrp^evi^f 

''In-aii i thetwatnd^of ^the ilee^^ecetf: thcqi i>^omo^ 

'i linnpoles ;of> the magnet.^ To (dietcraiilie -idie^Qan- 

ii^ of ikiel tt> be apf^edyi'iTfi dieatAagnet^mth 

-nieveral ftecl>btrs$;and ihQ^greeiteftbwelghtrnitiddtes 

' 'Sop, 1*^^^ ^^ vny-isHo A^iiiM ^v'^'hr*^ icslar* 

. moiM-, .::ri-.'^ :>r-: k . 

r> v'^iiough an afmed "magnet 4avaia^grkat idegree 

• t^ foi;cev Jrmaj^A)6 ea&iy t^cfttiitefatfited;. } £&Mieb*- 

faMn^:pieec^t>f fvon^be fuipdndedci^ ohe^of ics^pcks, 

>niind: (jiib 4)oic}riDf.va diffe«3SMc:i4ieiiMiifKMidn^3x# a 

^^i weaker and fanarnnied^ rnBgneti49e'^.l«co4^^c{er^thc 

. iron, it wii^f 4^it ^ ^Arft^m^gne^^ andigsdliere 

^> ito the other. « in Hice manfmrWhnr^a^ntMUettaaoigs 

A by its point to a^ magnet, if :a'tQoiftfM»cg bcM^^iqvron 

jbe 'applte(l:to'tlie^4ieadi.of .tfaeveedj^, Jt^wiM^ndi- 

^ refiiy quibthe magnet ^andtdtoier«^t<i^ihr(bar9^ hut 

;-? ii'it* haftg^ fcfvitffliead to ttie^ageictji^^il^iei^tbe 

^ ^^^totiy^ Aor:9 weak magnet; wUl diftngageltr^- Tho* 

^.ij.:a • » -^ 4 ''the 
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^ 3 • Iron :acquiii^s ^ a pnagflietiCi pcmcr bj 
being continually ilibbed in- the fasoie xTw; 
rcftioa*- - ^ > 

14; Iron bars become magnetic by 
ftscnding^ a long time nearly upright f • 

the pole of an armed magnet have great power, yet 
N if im'^irott t>ar of great length be pli^ced ^nder it, 
the magnet will not appear 19 have any fosce 
wbatevcA'. • ' 

1(% ltiagnet,'%y lying a long time uttufe^^ ihave 
loft part of itS/ power, it may fometimes bo recover^ 
ed.'- Ah armed nagnet that weighed 14 ^ountei^ 
and "a half, an^ would take pp t6 tiiti^ its ow«| 
weight, by laying % feme years loft «ne>'fturtl| 
part of it$ power. >. Bat oa much weight bftiiig ap«- 
plied to it, as it would then take up, and being 
fufFercd to hang to it fome weeks, it would theii 
take up an additional quantity ; and the quantity 
being continually increafed, at different periods, 
for the fpace of two years, it would then take up. 
more than 20 pounds ; whereas, before its virtue 
was impaired, it would not take i^p 15, 

* From hence files, augurs, and fMch like tools^ 
have always fome magnetic power* 

+ Therefore pokers, tongs, and other irons^, 
that always fiand with the fame end downward^ 
are torlftatitly ifiagftetic. Some bars acquire fe- 

Tejral 



15. The magnetic wtue may be 'com- 
toaitqicated by elediicity :^ ; / j . . . - -> : : t 

16. A ftrong bjow at the end of a ffaoft 
iron bar will give it a magnetic power f j, . 

1 7. Fire totally deftroys the ^poaYpr 08 
magnets, as \^ell natural »s artificial. 

yeral magnetic jpoles, alterositely^ Aojth^ afid 
foutfa. " , ' 

"^ When the defitric fliock is very ftrong it will 
give %. pol^ity ta needles ^ aad ibfoetififie^. ,k wilt 
reverfc their pcJes, ., . ; '■■^ : -j 

f If fucb a bar, or a pair of piocerfi, be (^uc^ 
bard) or thrown forcibly aganift jLAqm^ flo^f^ :tbey ; 
wilt ^manifeftly: Attract a fmall decdU tbatn flojM> 
ppofk the furface of th^.wfit0r ia a ^Itit^ . 
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METHOD OF MAKIN<5 ARTlFIClAt 
MAGNET6^ 

pROCURE 1 dozen bars; fix of foft 
ftecl, each three indies long, one quar- 
ter of an inch broad, and one-twentieth 
of an inch thick, with two pieces of iron, 
each half the length of one of the l>ars^ 
but of the fame breadth and diicknefs ; 
and fix of hard ftpeU each five inches and 
a half long, half an inch broad, and three- 
twentieths of an inch thkjc, with twp 
{)]eces of iron of oae half the length, but the 
fame breadth and thickncfs as one of the 
hard bars ; and let all the bars be marked 
with a line quite tound them at one end. 

Then take m iron poker and tongs 
{Plate VI. Fig. i.)the larger they are andl 

♦ There arc various methods of making thefc 
magnets : this method is taken from the 47th vo-.* 
lume of the Pbilofophical Tjranfadlioiis, and was 
invented by the late Mr. Canton •, to whom th? 
learned world is indebted for many ufeful difcove- 
ries and improvements in magnetifm, as well as 
cleitricity. 

4 ^^ 
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the longer they have been ufed, the better j 
and fixing the poker upright between the 
knees, hold .to it, near the top, one of the 
foft bars, having its majrked end down- 
ward, by a piece of fewing filk, which 
muft be pulled tight with the left hand, 
that the bar may not Aide : then grafping 
the tongs with the right hand, a little be-r 
Jovsr the middle, and holding them nearly , 
in a vertical pofition, let the bar be ftroked, 
by the lower end, from the bottom to the 
jtop, about ten times on each fide, which 
wijl give it a magnetjc power fuflicient to 
Jift a fmall k^y at the n^arked.eud ; which 
end, if the bar was fufpended on a point, 
would turn toward the north, and is there- 
fore called the north pole, and the un- 
fuarked end is, for the farne reafoQ, called 
the fouth pole of tljie bar. 

Four of the foft bars being impregnated 
after this manner, hy the other two 
(Fig. 2,) parallel to each other, at the dif- 
tance of fibout a quarter of an ii^ch, 

between 



k«!#feefi tlfc^ t«#a pieies df i^^^ Bilbfigm^ 

to^ tterwv a- fibrth • and a fouth poJe k^iihA 

<Mfch ^icce 6f iron : then take tw6 df the 

ftter bars already mswde magneti6*i, and 

^ate them together, fo as to make sidtki- 

IBe bar in dilckhefs, the north pole of bfit 

tSvea with the fouth pole of the other ; land 

the remaining twa being pilt to thefeiA . 

itodi'^a manner as to liave two tioW^ ariti 

two foiitli poles together, fepiarate the north 

fteto' th^ fouth poles at one end, by a largfe 

jpfei, and place them perpendicularly with 

that'^errd downward, on the middle of oncf 

•rf^ the parallel Ixirs, the two notth pole's 

tdwai'ds its fouth, and the two fouth pol6s 

f0^lea^ds its north end : Aide them back- . 

WArd • and forward, three or four times, 

the whole length of the bar; and re- 

ifioving them from the middle of this, 

place them on the middle of the other 

bar, as before direded, and go ovfSf that 

Ml the fame manner : then turn both the 

• bsn*8'ihe other* fid6 upwards, and repeat the 

jFornier operation : this being done, take 

the 
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tdxe twp^froii^ between the pieces of iroo^^ 
ajGid placi^ag the outerpiipft^ of ^c toucbiiigp 
hars in their room, let th? other twp fee? 
the outermoft o£ the four, to touch, thefa 
with : and this procefs . being repeat^d^ 
till each pair of bars haiv^ been touchedit 
three or four times over, which will givo* 
tjiem a confiderable ms^netic ppwer$ put 
tjie half dozen together aftec the manner 
Qf the four, Fig^ 3. and touch with; tiiem> 
two pair of the hard bars, plaqed Ijetwe^iH 
^eir irons, at the dilhmce of^pujtha,!^ 
an inch from each other ; then l^th^ foft? 
bars afide, and with the four ^ Jaard_ onei^ 
let the other two be impregna^d, Ei^, 4*4 
holding the touching bars. a^art, at, ti/jsi 
lower end, near twortenths,pjf ^an ipcb, %Qh 
which diftanqe let them beftp^ated, afteif* 
fehej are fet on the^jptarallet bar^ and- 
brought together again before thpy^^p^ 
taJkenofF, .. , ;» ? , - ; .i .,; 

TJhis being observed, proceed ^cording; 
to. the method defcribed above,. till each 

pair 



over: fibta««fi»Ve*tStaif^if^<ftattigl^ 
«bar,-wilP<Kjt-gfVeiYqti!t^fo nflM'oPffife 
utegttettc Vfrtiteite ItWill-^traVSJ'M'^ 
p&r' benow-toufcrfitd ''iiftce'^di- iWili't^i'; 
ki their p^aHel pofittoii'^ IjeiWeeh^ ' ^H^ 
kkMis, Fig. '5* 'v^h twd of tbt^'BarSliyia \ii^ 
rfeontaliyi ofMkfif fo ; hfM'i^lh^ ^t-the' 
fi?«€i*ime tKeiiortti of biie-fi-orti'tHg miftii 
m-'ikei t^ fouth end, arid' We foirth'tjlif 
tfeft 4th€r' from*iTie" middle over'^tH^ ntififtf 
efetf of a paraMel/bat ; then "b^iingf ii^* th'iiA 
tlB?thc mid(H€^agiiinr^ith^rTrtiti6hii% thl 
pSi^allel bari'-give- three W-^\St"W4icf!6 
horizontal fifoVes to eacH^A^'^'^he'^te 
nicmtaT touch, after the veirtitat^wili ina^e 
the bars as ftfotig as the^r can poflibly Ve 
ntade: as appears by their" n6t refieivmg 
^y additional rtfehgth, When th'^ verticaf 
t<!fa§h is givenby a greiiter iiuinfe'er^ arid'tKe 
hbrtzDntal, by bars of a fu^df tcJr iftaeiiefic; 
pdirtt. This:'^hoie jiroi^fs'inky^be'gli^e 

th'rcrap ■in_ab'Oiirharf ati'ihWr'} awd'eacli 

,^e-^c-:; " ^f 



i-. 



Ufpeg.ri^Qre,, fij^ndw-hegotbeie bare .ar« 
^s. ipapregp^ajted, they will give tp aa 
Wd bar of J^c feme fize^ ita full yubf& 
i^; le^ tljfn . two. minutes ^ . aijid tbqrf fot^ . 
will ftpfw?r fjll the purpoT^.pf njagppttfni) 
ij>.navigatioa.j^(i e??peri^i^ntal /pfeiM^h 
^T^Yfl, mucjbi, jljett^ .than ,^1^,; Ip^dftsffi^ 
•^hif^^is Tj^elljlcnowii n^.^ Jb^ve , ^Ajiiit 
<}iept, , power to impfegiiatfi ^a^d ; ba? ff-i 
•J^,^. b?df jdpf en , being. ;p^t, into a c|^, - 
|ig. , ^, in , fj^ph . manner,. a» ,that <;\5ri9 pQl?^ 
9f tjie fame ,denpminatipn^ .TB^&y^flqt betQr 
gether, jand their irons witb, them a^ one 
bar, they wW retain tbe yirt^e they, have 

#^)yf^ vi^«^, if ..*^»'' ]^m ^^M* kf 

making ej^perimeats^ he'^\.^j; fo |ar jflv.. 
fo^ei|;n affi^^nc^ ir^a,fe\y,wiftHte?. i^4 
|a^|,_^%ul4. be.'5^uir^» ,|4»^^j 5tU1 ^cqpfi,^, 
-. proceed 
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proceed Mvith, and they- may in a ihott 
time, by the fame methoil, bfe brought tc* 
theirfuH ftrcBgth-. 

' ' ' . 

THE MAGNETIC PERSPECTIVE GLASS. 

TDROVIDE an ivory tube, about twa 
inches and a half long, and of the fornk 
cxpreffed in Plate V. Fig. 2. The 
fides of this tube muft be thin enough to 
admit a confiderable quantity of light. If 
IS to open at one end with a fcrew : at that 
end there mufl: be placed an eye-glafs Ay 
6f about two inches focus, and at the other 
end, any glafs you pleafe. 

Have 4 fmall magnetic needle, Fig. 4^ 
like that placed on a compafs. It muft be 
ftrongly touched, and fo placed at the 
bottom of tTi'e tube that it may turn freelj^ 
round. It i^ to be fixed on. the center of 
a fmall ivory, circle C,. t)f the thlcknefs of 
a counter, which is placed on the obje<3:- 
glafs D, and painted black: on the fide 
next ' 
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iaext It. Thi3 circle muft be kept faft by 
a circular rim of pafteboard, that the nee- 
dle may not rife off its pivots after the 
fame manner as is in the compafs. This 
tube will thus become acompafs,fufficient- 
ly tranfparent to fliow^ the motions of the 
needle. The eye-g]afs ferves more clearly 
to diftinguilh the diredion of the needle; 
and the glafs at the othei* end, merely to 
give the tube the appearance of a common 
perfpc'flivew 

it will appear by liphorifiii 8, that the 
heedle in this tube^ when placed over, and 
at a fmall diftance from, a magnet^ or any 
machine in which it is contained, will ne- 
ceflarily place itfelf in a pofition direded 
by that magnet, and , confequently fhow 
where the north and fouth pole of it is 
placed. The north end of the needle con*- 
ftantly pointing to the fouth end of the 
magnet. 

This efFed will take place, though the 

magnet be inclofed in a cafe of wood, or 

Vox.* IIL K even 
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even metal, as the magnetic efHuvia pcnc-^ 
tratcs all bodies. You muft obferve, how-- 
cver, that the attracting magnet muft not 
be very far diftant from the needle, efpe- 
cially if it be fmall, as in that cafe its in- 
fluence extends but to a fhort diftance. 

This tube may be diflFerently conftrud:- 
ed by placing the needle in a perpendicu- 
lar dirc(3:ion, on a fmall axis of iron, on- 
which it muft turn quite freely^ betweea 
two fmalL plates of brafs placed on each- 
fide the tube : the two ends of the needle 
fliould be in. exadt equilibrium. The 
north and fouth ends of this needle wilh 
in like manner, be a-ttraded by the fouth 
and north ends of tt^e magnetic bar. The 
former conftrudion, however, appears pre* 
ferable, as it is more eafily excited, and^ 
the fituation of the needle much more eafi-- 
ly diftinguiihad^ 



THE 
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THE MAGNETIC WAND. 

pROCURB a round flick of ebony, or 
other wood, of about eight or tea 
inches long, and about half an inch thick. 
Let there be a hole bored through the 
length of it, of about two or three-tenths 
of an inch in diameter (fee Plate V. Fig. 5.) 
Provide a fmall fteel rod, and let it be 
very ftrongly impregnated by a good 
magnet. Place this rod in the hollow 
of the wand, and clofe it at each extre- 
mity^ by two fmall ends of ivory A and B> 
that fcrew on, and are differently formed, 
that you may the more eafily remember 
the poles of the magnetic bar. 

When you prefent the north pole of 
this wand to the fouth pole of a magnetic 
needle, fufpended freely on a pivot, or to 
a light body, fwimming on the furface of 
water, or any other fluid, and in which you 
have placed a magnetic bar, that body 
K 2 will 
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will then approach fhe wand, arid prcfenf 
that fide which contains the fouth eird of 
the bar. On the contrary, if you prefent 
the north or fouth end of the wand to the 
north or fouth end of the needle,' or of the 
bar, they will recede from it. 

Obferve, that after the needle or the 
floating bar has retired from the wand, 
it will prefent the other pok to it ; there- 
fore as foon as' the needle retires, you 
muft withdraw the wand, or keep it con*- 
llantly prefented to the pole of the fame 
name. This waitd is of ufe but in very 
few experiments. To give it more force 
it may be armed with iron, after the man- 
ner explained in the aphorifms* 
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RECREATION XXVIII. 

^he communicative crown ^ 

TpAKE a crown piece, and bore a hole 
in the fide of it ; in which place a 
•piece of wire, or a large needle well po- 
lifhed, and ftrongly touched with a mag- 
net. Then ck)fe the hole with a fmall 
piece of pewter, that it may not be per- 
xeived. Now the needle in the magnetic 
^erfpeitive before defcribed, when it is 
brought near to this piece o£ money, will 
fix itfelf in a diredion correfpondent to 
the wire or oieedle in that piece. 

Defire any perfon to lend you a crown 
•piece, \vhich you dextroufly change for 
one that you have prepared as above. 
Then give the latter piece to another per- 
fon, and leave Him at liberty either to put 
.it privately in a fnufF-box, or not; he is 
;then to place the box on a table, and you 
are to tell him, by means of your glafs, if 
K 3 the 
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the crown is or is not in the box. Then 
bringing your perfpedlive clofe to the box, 
you will know, by the motion of the nee- 
dle, whether it be there or not ; for as the 
needle in the perfpedive will always keep 
to the north of itfclf, if you don't perceive 
it has any motion, you conclude the crown 
is not in the box. It may happen, how- 
ever, that the wure in the crown may be 
placed to the north, in which cafe you 
will be deceived. Therefore to be fure of 
fuccefs, when you find the needle in the 
perfpedlive remain ftationary, you may 
make fome pretence to defire the perfon to 
move the box into another pofition, by 
which you will certainly know if the 
crown piece bq there or not. 

You muft remember that the needle rx\ 
the perfpedive muft here be very fenfible, 
as the wire in the crown cannot poflibly 
have any great attractive force. 
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IIECREATIO.N XXIX. 

^he magnetic table. 

T TNDER the top of a common table 
place a magnet that turns on a pivot, 
?and fix a board under it, that nothing 
jnay >appear. There may alfo be a drawer 
under the table, which you pull out to 
ihow thait there is nothing concealed. At 
:One end of the table there muft be a pin 
. ;that communicates with the magnet, and 
►by which it may be placed in different po- 
sitions : this pin muft be fo placed as not 
to be vifible by the fpedators. Strew 
';fome ftcel .filings, or very fm^H nails, 
over that part of the table where the mag- 
.net is. Then aft. any one to lend you a 
knife, or a key, which will then attraft 
part of the nails or filings, in the fame 
manner as the iron attraifls the needle, in 
-the note to the twelfth aphorifm. Then 
placing your hand, in a carelcfs manner, 
K 4 on 
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on the pin at the end of the table, you ajter 
the pofition of the magnet ; and giving 
the key to any perfon you defire him to 
make the experiment, ^hiqh he will theq 
not be able to perform. You then give 
the key to another perfon, at the fame 
time placing the magnet, by means of the 
pin, in the firft pofition, when that perfon 
wull imniediately perform the experiment. 

RECREATION XXX. 

The myjierious ivatch. 

*V^OU defire any perfon to lend you his 
watch, and aflc him if he thinks it 
will or will not go, when it is laid on the 
table. If he fay it will, you place it over 
the end of the magnet, and it will prefent- 
' ly flop '^. You then mark with chalk, or 
a pencil, the precifc point where you placed 

* To perform this experiment you muft ufe a 
ftrong magnetic bar, and the balance of the watch 
muft not be pf bfafs, but ficcl. 

the 
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the watch, and moving the pofition of the 
magnet, as in the laft Recreajion, you 
give the watch to another perfon, and der 
fire hini to make the experiment, in 
which he not fucceeding, you give it to a 
third perfon, at the fame time replacing 
the magnet, and Jie will immediately per- 
form the experiment. 

« 

RECREATION XXXJ, 

The bouquets. 

T N a box of light wood, that fhuts with 
hinges, and is about nine or ten inches 
long, five or fix wide, and one inch 
thick, as A BCD (PI. VII. Fig. 1.) fix a 
fmall vafe, that has a hole in one fide, 
through which is to pafs the end of a bou-i- 
quet of artificial flowers; of which you 
are to have two, as F and G. The two 
principal ftalks of thefe bouquets are to be 
made of fteel, that has been ftrongly 
touched ; and you are to obferve that the 
north pole of one of thefe bouquets is to be 

placed 
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placed in the vafe, and the other is to be 
at the top of the flower. Both thefe wires, 
as well as well as all the others that 
compofe the ^owerSf are to te covered 
with filk, 

You prefcnt one of thefe bouquets to 
any perfon, and give him the choice either 
of placing it privately in the vafe or not. 
Then, (hutting the box, he is to giye it 
you. When applying the ma.gnetic per- 
fpc<ftive to it, you difcover, by the mor 
tion of the needle, whether it be there or 
not ; for if it be not there, the needle will 
not fix itfelf to either end of the box^ 

You then prefent both- the flowers, and 
give him the choice of placing either of 
them, in like manner, in the box ; and 
by applying the perlpeftive as before, yoa 
difcover, by the fixing of the needle, 
which of the bouquets is there placed. 
You may yet farther diverfify this Recre- 
ation by having three flowei^, of which 

one 
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pne muflr not be impregnated ; and give 
the peyfon the choice of placing either of 
them in the box : but in this cafe he muft 
put m one of them. 

You muft obferve that the needle in the 
pcrfpedive, in making this experiment, 
niuft be very fenfible ; it will be proper 
to try its force on the ftalk of the bouquet 
before the flowers are placed on it- 

RECREATION XXXII. 

The magnetic dial. 

« 

PROVIDE a circle of wood or ivory, 
of about five or fix inches diameter, 
as PI. VII. Fig. ?. which muft turn quite 
free on the ftand B, in the circular bor- 
der A : on the circle muft be placed the 
fiial of pafteboard O, whofe circunife- 
rence is to be divided into twelve equal 
parts, in which muft be infcribed the 
numbers from one to twelve, as on a 
common dial. There muft be a fmall 

groove 



140 . RATIONAL 

groove in the circular frame D, to receive 
the pafleboard circle : and obferve that the 
iVid mufl be made to turn fo free, that it 
may go round, without moving. the circu^ 
lar border in which it is placed. 

Between the paftcboard circle and-lfce 
bottom of the frame, place a fmall artifi- 
<:ial magnet E, Fig; 3. that has .a hole in its 
middle, or a fmall protuberance. On the 
outfide of the frame place a fmall pin P, 
which fei ves to fhow where the magnetic 
needle I, that is placed on a pivot at the 
center of the dial, is to flop, This needle 
muft turn quite free on its pivot, and its 
two -fides (hould beinjexa(9: equilibrium,. 

Then provide a fmall b^ig, that has five 
or fix divifions, like a lady's work bag, 
but fmaller. In one of thefe divifions put 
fmall fquare pieces of pafleboard, on 
which are wrote the numbers from one tp 
twelve ; and if you pleafe you may put 
feveral of each numbjer. In .each of the 

other 
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other divifions you muft put twelve or 
more like pieces, obferving that all the 
pieces in each divifion muft be marked 
with the fame number. 

Now the needle being placed upon its 
pivot, and turned quickly about, . it will 
neceflarily ftop at that point where the 
north end of the' magnetic bar is placed : 
and which yoii previoufly know by the 
fituation of the fmall pin in the circular 
border.. 

You therefore prefent to any pcrfoa 
that divilion of the bag which contains 
the feveral pieces on which is wrote the 
number appofite to the north end of the 
bar, and tell him to draw any one of them 
he pleafes. Then placing the needle on 
the pivot, you turn it quickly about, and 
it will neceflarily ftop, as we have already 
faid, at that particular number. 

Another Recreation may be made with 
the fame dial, by defiring two perfons to 

draw 
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draw, each of them, one number out of t\trd 
di£Ferent divifions of the bag, and if their 
numbers, when added together, exceed 
twelve, the needle or index will ftop at the 
number they exceed it i but if they do not 
amount to twelve, the index will ftop at the 
fum of thofe two numbers. In order to per-* 
form this Recreation you muft place Hit 
pin againft the number five, if the two 
numbers to be drawn from the bag be ten 
and feven : or againft nine, if they be fevea 
and two. 

If this Recreation be made immediately 
after the former, as it eafily may, by dex- 
troufly moving the pin, it will appear ftill 
the more extraordinary. 
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RECREATION XXXIII. 

7he magnettcal cards. 

/^N the pafteboard circle mentioned in 
the preceding Recreation, inftead of 
the twelve numbers, infcribe the four fuita 
of the cards, and the eight cards of each 
fuit that are ufed at piquet, in the fol- 
lowing order : 

Divifions. 



I. 


Ace 


2. 

3- 


King 
Knave 


4. 


A heart 


5- 
6. 


Queen 

A diamond 


9- 


An eight 
A fpade 
A ten 


10. 


A feven 


!!• 


A club 


12 


A nine, 



as is expreffed in Plate VII. Fig. 4. You 

muft have two fimilar needles, which 

8 how- 



however muft be diflinguifhable by foiiig 
private foark. Thefe needks mtft havtf 
their oppofite poipts. touched. Of the eight 
cards of piquet; infcribed . on the circlcf 
there are only four that are of ufe here, 
which are thofe that are oppofite the four 
.pips : the others however are ufed in the 
fecond part of this Recreation* 

When you place that iieedle or index 
on the pivot whofe pointed end is touch- 
ed, it will flop at one of the four pips 
againft which you have placed the pin in 
the fr^ime : then taking that needle oflFi 
and placing the other, it will ftop at the 
oppofite point. 

Therefore defire a perfon to draw a 
card from a piquet pack> offering that 
card againfl which you have placed the 
pin of the dial, which you may eafily do 
by having a long card, as is explained in the 
fir ft volume. Tell the perfon who draws 

the 
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the cai*d to keep it clofe, that it may not 
be fecn. Then give him one of the two 
needles, and defire' him to place it on the 
pivot and turn it about, when he will fee 
it ftop at the colour of the card he has 
chofe : then taking that needle off, change 
it dextroufly for the other, and give that 
to another perfon, telling hini to place 
and turn it in like manner, and it will 
ftop at the name of the card the firft per- 
fon chofe. 

If the firft perfon fliould not draw the 
card you intend, you cannot diredtly per- 
form this Recreation : therefore to pre- 
vent any fufpicion that you have failed in 
yourdefign, cut the cards yourfejf at the 
large card, and let him put the card he 
drew under that card, . tben give them to 
one or more perfons to cut, and when you 
perceive the long card is at bottom, you 
tell the perfon that the card he drew Is at 
the top of the pack : and after this little 

Vol. III. L diverfion 
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diverfioD you may begin the Recreatioa 
again. 

The foregoing Recreation may be di- 
Teriified by having a pack of piquet card$^ 
in which there are two longer than the 
reft, and that anfwer tp two that are op- 
pofite each other on the circle, and were 
not ufed in the other Recreation, Then 
let two perfons diaw each of them one o^ 
thofe two cards, 

Prefent the needle that will point to the 
fecond pcrfon^s card to the firft perfbn: 
after which take it offj and changing it 
privately, prefent to the fecond perfon the 
needle that will point to the firft perfon^s. 
card. You will obferve that this Recrea- 
tion does not fhow the particular fuite in 
which the two cards were drawn. 
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RECREATION XXXIV. 

The dextrou4 painter. 

PROVIDE two fmall boxes as M and 
N, (PI. VIII. Fig. I.) four inches wide, 
and four inches and a half long. Let the 
box M be half an inch deep, and N two- 
thirds of an inch. They muft both open 
with hinges and fhut with a clafp. Have 
four fmall pieces of light wood, as OPQR 
in the fame plate, of the fame fize with 
the infide of the box M, and about one 
third of an inch thick. In each of thefe 
let there be a groove, as A B, E F, C D, 
G H, thefe grooves muft be in the middle, 
and parallel to two of the fides. In each 
of thefe grooves place a ftrong artificial 
magnet, as V. The poles of thefe mag- 
nets muft be properly difpofed with regard 
to the figures that are to be painted on 
the boards; as is exprefled in the plate. 
Cover the bars with paper to prevent their 
being feen ; but take care in pafting it on 
• • - L 2 not 
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I 

not to wet the bars, as* they will thereby 
ruft, which will confiderably impair flieir 
virtue. When you have painted fuch fub- 
jedls as yoti choofe, you ma:y cover them 
with a very thin clear glafs. 

At the center of the box N, place a pi- 
vot T, on which a fmall circle of pafte* 
board OPQR, Fig. 2. is to turn quite 
free; under which is to be a touched 
needle S. ? Divide this circle into four 
parts, which are to be difpofed with re- 
gard to the poles of the needle, as is ex- 
preffed in the figure. In thefe four divi- 
fions you are to paint the fame fubje(3:s as 
are on the four boards, but reduced to a 
fmaller compafs. Cover the infide of the 
top of this box with a paper M, (fee Fig. 
J .) in which muft be an opening D, at 
about half an inch from the center of the 
box, that you may perceive, fucceffively, 
the four fmall pidures on the palleboard 
circle juft mentioned. This opaiing is 
to fcrve as the cloth on which the little 

painter 
7 
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painter is fuppofed to draw one of the 
pidlures. You may cover the top of the 
box, if you pleafe, with a thin glafs. 

Then give the firft box to any pcrfon, 
and tell him to place any one of the four 
piSures in it privately, and when he has 
clofed Lt, to give it you. You then pUice 
the other box over it, when the moveable 
circle, . with the needle, will turn till it 
comes in the fame pofition with the bar 
in the firft box. It will then appear that 
the little dexterous painter has already co- 
pied the pidure that is inclofed in the firflt 
bo:jf. 
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RECREATION XXXV, 

^he cylindric oracle. 

PROVIDE a hollow cylinder of about 
fix inches high, and three wide, aa 
AB, PI. IX. Fig. !• Its cover CD, muft 
be made to fix on any way. On one fide of 
this box or cylinder let there be a groove,^ 
nearly of the fame length with that 
fide ; in which place a fmall fteel bar as H» 
that is ftrongly impregnated j with the 
north pole next the bottom of the cylinder. 
On the upper fide of the cover defcribe a 
circle, and divide it into ten equal parts', 
in which are to be wrote the numbers 
from one to ten, as is exprefled in the 
figure. Place a pivot at the center of this 
circle, and have ready a magnetic needle. 
You are then to provide a bag, in which 
there are feveral divifions, like that de-n 
fcribed in the 3 2d Recreation. In each 
of thefe divifions put a number of papers^ 
' . 00 
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oh which the lame, or fimi]ar qucftions^ 
are wrote. ' 

In the cylinder put feveral different an-" 
fwers to each queftion, and feal them up 
in the manner of fftiall letters. • On each 
of thefe letters or anfwers is to be wrt)te 
one of the numbers on the dia! df cifcle at 
the top of the box. You are fuppofed to 
know the number of the anfwers to each 
queftion* 

You then offer one of the divifions of 
the bag, obferving which divifion it is, to 
any perfon, and delire him to draw one 
gf the papers. Next put the top on 
the cylinder, with that number which is 
wrote on.the anfwer directly over the bar. 
Then placing the needle on the pivot you 
turn it brifkly about, and it will naturally 
flop at the number over the bar. You 
then defire the perfon who drew the quef- 
tion to obferve the number at which the 
jaeedle ftauds, and to fearch in the box 
L 4 for 



for a paper with the fame number, \frbicl> 
he Will find-fo contain the anfWer. 

You may repeat the experiment by of- 
ferings another divifion of the bag to the 
fame or another perfon : and placing the 
number that correfponds to the anfwer 
over the magnetic bar, proceed as before^ 

It is eafy to conceive of feveral anfwers 
to the fame queftion. For example, fup- 
pofe the queftion to be. Is it proper to^ 
mai;ry i 

Anfwer i. W^hile you ^re young no^ 
yet, when you are old not at all. 

2. Marry in hafte, and repent at lei7 
fure. . , 

3. Yeg, if you can get a- good fortunq, 
for fomething has fome favour, but no-: 
thing has no flavour. 

4.. No, if you are apt to be out of hu- 
mour with yourfelf ; for then you will have 
two performs to quarrel with. 

5. Yes, 
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5. Yes, if ypu are fate to get a good 
hjalband (wife); for that is the greateft 
bleffing of life. But take care you arc 
jfure. 

6. No, if the perfon you wduld marry 
is an angel; unlefs you will be content to 
^ive with a devil. 

RECREATION XXXVI. 

T/ie my/tical dial. 

TN a box A BCD, (Plate IX. Fig. 2.) of 
about four inches fquare, and that fhuts 
TNiXh a hinge, let there be an opening O, 
pf three inches and a half j[quare, and half 
an inch deep. 

Provide four fcjuare pieces of wood E, 
F, G, H, Fig. 3. pf the fame fize with the 
opening in the box. On thefe pieces defcribe 
the cirles I L M N, which divide into four 
equal parts by the diagonals 1 M and LN 
and then fubdivide the parts NM and IL in- 
to four other equal parts : in each fquare 

piece 
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[piece make a groove, as P, Q^ R, S, and in 
. each groove place a magnetic bar : thea 

* cover the fquaresr with paper, and write on 
.'them the words two, fix^ eighty, and 

twelve, as is exprefled in the figure. 

On another fquare piece, Fig. 4. of the 

• fame fize with the furface of the box> de- 
fcribe a circle, and divide it into four equal 
parts by the diagonals M P and N O : then 

. fubdivide each of thofe four parts into four 
other equal parts; forming in the whole 
fixteen equal divifions, in which you arq 
to write the numbers exprefled in that 
figure. You will obferve that on the fidq 
M N, are wrote the numbers that are in 
the other four fquares; on the oppofite 
fide OP, the double of thofe numbers; 
on the fide N P, the half of thofe num- 
bers ; and on the oppofite fide M O, the 
triple of the firft numbers. Fix a pivot at 
the center of this circle, and on it place a 



magnetic needle. 



You 
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You then give the four fquare pieces to 
a perfon, and defire him to put any one of 
them in the box;^ then to fhut it, and 
place it himfelf on the table. He is next to 
choofe whether the index of the dial fhall 
point to the number of the fquare he has 
placed in the box, its half, its double^ oi^ 
triple; and you then place the dial over 
the box in the proper pofition. For the 
north pole of all the bars in the four 
fquare pieces being on the fame fide, the 
index will neceffarily flop at that fide; 
and confequently, as the dial is placed) 
will point to the whole, the half, the 
tJoubk? or triple of each number. 
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RECREA^jTION XXXVIL ^ 

The enchanted ewer. ' ' 

T^IX a common ewer as A, Plate X. 
Fig. I. of about twelve inches high, 
upon a fquare fland B C, in (me fide of 
which there mull be a drawer D, of abqut 
four, inches fquare and half an inch deep. 
In the ewer place a hollow tin cone, in- 
verted, as A B, Fig. 2. of about four indies 
and a half diameter at top, and two inches 
at bottom ; and at the bottom of the ewer 
there muft likewife be a hole of two inches 
diameter. » 

Upon the ftand, at about an inch dif-» 
tance from the bottom of the ewer, place 
a fmall convex mirror H, Fig. 2. of fuch 
convexity that a perfon's vifage, when 
viewed in it, at about fifteen inches dif-^ 
tance, may not appear above two inches 
and a half long. ' . 

Upon 
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Upon the ftand likewise, at the point I, 
Fig. 2. place a pivot of half an , inch 
high, on wkich mull be fixed a touched 
needle R Q^ inclofed in a circle of Tcry 
thin pafteboard OS, Fig. 3. of five inches 
diameter. Divide this pafleboard into fbur^ 
parts^ in each of which draw a fmall cir- 
cle: and in three of tbeie drcles paint a 
head as x^^i Zy the drefs of each of which 
is to be different, one, for example, 
having a turban^ another a hat, and the 
other a woman's cap. Let that part which • 
contains the face in each piiflure be cut 
out:, and let the fourth circle be entirely 
cntout; as it is exprefled in the figure. 
You muft obferve that the poles of the 
needle are to be difpofed in the fame man-» 
ner as in the plate^ 

You are, next to provide four fmall 
frames of wood or pafteboard, ^'j at; y^ Zj 
Fig. 4. each of the fame fize with the in-» 
fide of the drawer. On thefe frames muft 
be painted the fame figures as on the cir- 
cular 
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cular pafteboard, with this ^difference, 
that there muft be no part of them ci^f: 
out. Behind each of thefe pid^res place 
a magnetic bar, in the fame diredion as 
k ex;preired in the plate; and cover them 
over with paper, that they may not be 
vifible. 

Matters being thus prepared, you firfl: 
place in the drawer the frame w^ on which 
there is nothing painted. You then pour 
a fmall quantity of water into the ewer, 
and defire the company to look into it, 
alking them if they fee their own figures 
as they are. Theh you take out the frame 
Wy and give the three others to any one, 
defiring him to choofe in which of thofe 
.dreiTes he would appear. Then put 
the frame with the drefs he has chofe iii 
the drawer, and a moment after, the per- 
fon looking into the ewer will fee his owii 
face fur rounded with the drefs of that 
picture. 

This recreatloij, well performed, is 

highly agreeable. As the paftcboard cir- 
cle 
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cle can contain only three heads, you may 
have feveral fuch circles, but you muft 
then have feveral other frames : and the 
ewer muft be made to take off from the 
ftand. 

RECREATION XXXVIII. 

^he magicians circles. 

T ET there be two boxes A and B, PI. 
X. Fig. 5, of about fix inches fquare, 
and conneded by the piece C, of one 
inch and a half wide* The depth of the 
boxes muft be one inch, and that of the 
piece half an inch. In thefe boxes and 
/ the piece place the movement AB, Fig. 6. 
compofed of two horizontal wheels D and 
E, that have the fame number of teeth^ 
and two pinions F and G, The axis of 
the wheel D miift pafs through the top of 
the box; and on it muft be placed a hand, 
by which it may be turned about ; but 
that of E muft end beneath the cover of 
the box ; a magnetic bar being placed oq 
it, and above the box, on a fmall pivot, 
• muft be placed a touched needle. This 

movc- 
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movement fhould be fo contrived as not 
to make any noife by its motron. 

Draw a magic fquare in the following 
manner^ confifting of twenty-five lefTer 
fquares> numbered ; and each line of which, 
whether read horizontally or perpendicul- 
arly, contains five words that give an 
anfwer to a queftion propofed. Let the 
five queftions be as follows : 

I. 2. 3* 4. 5. 

1. Are you plcafed with matrimony? 

2. What does all times pleafe ? 

3. Should we wi& for inheritance f 

4. Do you deiire more riches ? 

5. What pleafure is . moft defireabl^ ? 
Then draw the fquare thus. . 

Magic Square. 



I love 


2. 

quite 


3* 

well 


4-. 

my 


5- 

hufband 


6. 

quite 


7- 

plcafes 


8. 
what 


9- 

wealth 


iC. 
brings 


II. 

well 


12. 

what 


»3- 

man 


J4- 

craves 


15. 

delight 


l6. 

my 


'7 

wealth 


iS. 
craves 


19. 

much 


20. 
encreafing 


21. 
hufband 


22. 
brings 


2 . 
(^clia^ts 


24. 

encreafing 


evrt* 



On 
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On eacli fide of the boxes place a fquare 
pafteboard of the fame dimenfion, and on 
that of A draw a circle, and divide it in- 
to thirty equal parts On that of B, draw 
.likewife a circle, and divide it into fifteen 
equal parts. In the divifiohs of the circle 
A, write the words contained in the firft 
five columns « of the following table, vrhich 
compofe the foregoing queftions ^ in the 
order they are there .numbered. That is, 
the word are in the firft divifigp, the word 
be in the fecond divifion, the word you in 
thq third, the woi:d. what in the fourth 
divilion, &c. On the fifteen divifioiis of 
the circle B, write the words in the order 
they ftand in the laft column of tiiis^table. 
In the firft circle the words muft, be wrotQ 
from right to left, sn4 in the other fropi 
left to right, 
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Th^ words being thus tranfcribed on 
the dials, the hands of both of them aire 
to be placed to the correfponding divifioris i 
for example, when the index of the dial 
A, is placed to the word arei that of the 
dial B, muft diredl to the divifiort which 
contams / love ; and fo of the reft. You 
inuft then write on fivie cards the five fore- 
going queftions, that isi one of them on 
each card* 

Matters being thus pi^epared, yoti pre- 
feiit the five cards to any perfon, and de- 
fire him to choofe one of them, and then 
let him dire<3: the index of the firft- dial 
fucceflively to each of the five words 
ivhich compofe that queftion : while an- 
other perfon, placed by the dial Co which 
thc5 touched needle is placed, writes down 
the words it fucceflively points to, and 
they will be found to] form the anfwcrw 
The moft remarkable ^ircumftance in this 
Iretreation is, that the fifteea words oa 
the dial B, give proper anfwers to the fivjc 
M 2 queftipfl* 



i64 RATION At 

queftions on the other dial, which cdn- 
tain thirty words; and that evfery anfvvcr 
confifts of the fame number of words with 
the tjueftion* 

Thefe dials, by means of pullies, may 
communicate when placed oti the*oppofite 
fides of a room : and this experiment may 
be diverfified, by having feveral dials to 
place over the movement, with Various 
words or figures : the foregoing ferving 
only as a fpecimen of the manner of per- 
forming recreations of this fort. ' 

RECREATION XXXIX. 

7/ie hx and dice. 

TV/TAKE a hollow pedeftal as CA, (PL 
Xr. Fig. J.) twelve Inches long, 
nine wide, and one deep. The cover of 
this pedeftal muft be made to Hide on and 
oiF, and not be above two-tenths of an 
trtch thick. Toward the part A of the 
cover defcribe the circle jB> which is to be 

divided 
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divided into twenty equal parts ; and on 
thefe parts mark the different points that 
can be thrown by two dice*. At the 
center place a pivot, on which a magne- 
tic needle is to turn. 

On the bottom of the infide of this* pe- 
deftal, and diredly under the circle at top, 
defcribe another circle M, which muft be 
divided and marked in the fame manner. 
At the center fix a magnetic bar by a 
fcrew, fo that it may be.eafily placed in 
any pofition j but not move of itfelfl 

You muft have two needles, the point 
of one bqing north and the other fouth: 
they fhould be in appearance quite fimi- 
lar; but there muft be, however, fome 
mark by which you can diftinguilh them. 

* The number of different points that can .be 
thrown by two dice is twenty-one, of which there 
are only twenty here, as the divifions are obliged 
to be diametrically oppofite each' other : that 
number however is quite 4ufEcient fur the -prefent 
purpofe, 

'M 3 On 
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On the pcd^fbJ place a vafe. DE, oStir^ 
or pafteboard,^ s^bout t^yclvc iachi^bigh. 
In the fide of th^ yaft th^t muft^ twq 
pi^ts tbat opi^n, ot^ at ]F Q» and tke dCher. 
at GHi Thefe openings ipboul^ not bet 
deepei; than the depth pf on^-dic, not 
•wider' than t^yo; and th?y tnuft be made 
to fliiit quite clofe, that the fljaM^ where . 
thfey open may hot appear. The cover o£ 
the vafe D, m:uft take 6ff, There muft be 
itiominunication between tl^e tdp and the 
diVifion GH, and in that ditifion are to 
to be placed tWo 'dice of any number. In 
the part I K muft be placed the Aider S T, 
which is; ekaftlyof the feme length, arid 
^pen next S, where muft be placed two . 
dice that contain the points at which one. 
of the needies !s to flop : and in the divi- 
fion 'F G, t^o "other dice that are to cdn- 
tain the points at which the other licedle 
18 to ftbp. The bar within the pedeftal '15 
fuppofe^ to be previoufly fixed to tW 
points that aofwer to the dice. * ^ 

. ' Matters 

J .■"-•..... I 



ft t aRr£ AT lO^ s. ;i 67 

->r Matftrs being tbus^'pr^recH yttuitspca 
<he p^r,t €^ H> -aad taking oijt t^pfe di^Ct 
you, thpow Jthem in. at tb^ top, and fliow 
. ihat tJuey v^iJl fall intQ .thq. ftioftc j^ace 
jBgaiov :^Yow.take the«n out a feccwpd ,tiiftp 
^iajid giw theni to aqy perfon, teHiog hini 
to thrown tbeax m at top>) Iq -^the meaa 
time you incline the vafe toward- your left 
lxand> when the^ider at I|C wUlcomcto 

CH7 and thereby preyent the. 4i«? th^t 
»re thrown in at top from /ailing into that 
divifion, by ftoppiijig upthe piiflagef ^ou 

^ then prefcnt him with the proper, needle^ 
which he places on the pivot and turns 
brilkly about, and when it flops you tell 
Km that that the dice in the vaf^wUl 
have the fame points witl> that diviiion ^t 
which it has flopped. Which, on* your 

^ ppening.the upper diyiiion bftwUl ifin^ to 
be true. Youthen take thofe dice out, 
and give them to another perfon;an4 tak- 
ing thQ needle off the pivot dextrojifly, 
change it for the^ otheV;^ You defir;? that 
perfon to throw the dice -in at top, and 
■^ ■ ' ' M 4 give 
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give him the proper needle: and when it 
flops, you open the divifion F G, and 
taking out thofc dice, he will find them 
alfo anfwer to the points on the divifion 
of the circle where the needle flopped. 

RECREATION XL. 

TChe box offowers. 

PROVIDE a boxof light wood, 'eight 
inches long, five wide, and one inch 
and a half deep, (PL XL Fig, 2.) pro- 
vide alfo two cafes F 3 and F 4 , five inches 
long, four wide, and an inch and a half 
thick. Thefe mufl: be made hollow on 
each fide in the manner as is exprelTed in 
the profile E. In each of them there muft 
be a groove, that contains a bar O, ftrong- 
ly impregnated; the poles of thcfe bar^ 
are to be difpofed in the manner expreifed 
in the figure : toward the part G, there 
muft be a Aider that holds a glafs, and the 
fides of the cafes muft be clofcd. 
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In each of the four hollow parts in thcftf 
two cafes, and under the glaffes, place 
four fmall natural flowers, of different 
forts, and let them be in oppofite direc* 
lions, that is, the top of one flower to be 
ievd with the bottom of that on the other 
fide. 

In whatever pofition thefe cafes arc 
placed in the box, th^ poles of the bar* 
next the hinges, will have a determinate 
diredion. If the north pole of the bar at- 
tract the needle in the magnetic perfpeftive 
at the point X, it is the rofe that is there 
placed^ If the fouth attra£t the needle, it 
is the jonquil. It will be the fame when 
jhofe two poles attradt the needlq at Z. 

If the fouth pole attrad the needle at 
the point Y, it is the carnation that is 
there placed. If the north pole attraft it 
there, it is the hyacinth : and it will be the 
fame when thofe two poles attra(a: the 
needle at &. You muft. remember that 

the 
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.fhiKnorth po!e6fthe bar attra£}:&tbe&iit!| 
of the ncedley dcd thefduth the*^orthr 
¥oa:thcrefore give the two cafes, co|itaia-f 

Jog. the flpwersy to any one, and let hin^ 

^ f4ace tfai^ni in what poiQtion he pleaie^ hf. 

vthe box : and then, by the aid of the mag-r 
uetic perfpedive. you tell him immediatp-j 

/ jy where each fipwer is placed. 

The box of metals. '/^ 

PROVIDE a wooden /box rtI?oi>«ihir-^ 
. teeii inch^a long and feven wide, as A 
BCD, (PL XII. Fig. I.) The cover of 
this box ihQU^4 be a$ thin as poflibie. 

Have fix fmall boxes or tablets, about 
an inch deep; all of the fame fize and 
form, as EFGHIK, that they may in-? 
^ifcrimiriatcly go into fimilar hole§ xn^^ 
i^ the bottom of the large hoi^ 

Ih each of thefc tablets is to be placed a 
finuir magnetiti Imt*, anid their poles ' are tQ 
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^ difpofed as is exprdOfed' in the figure.^ 
CoY^r each of theie tablets wi(h a thi^ 
plate of onp of the fix following pictaje; 
viz. gold, filver, copper, iron, pewter, and 
lead. You muft alfo have a nia|paetic per- 
Ipediye, at the end of which is to be twa 
circles, one divided into fix equa^ parts> 
and the other into four, as in Fig. 2. from 
^he center of which there muft be drawn 
an index N, whole poiht is ib be placed to 
^he north. 

Therefore, when you arfe- on Afefide 
^ipD 6f the box, and hold ^^uTperfpedivc 
" bvcr iny o1ife of the tablets that are placed 
on the holes E, P, G, ^ -that the index 
drawn on the circle is perpendicular ;o the 
fide A B, the needle in the perfpedivc 
will have its fouth pole direded to the 
letter that denotes the metal contained in 
that tablet. When you holci the perfpec- 
^ive over one of the boxes placeci in the 
hqlesli, J,.K, fb. t^at fj^f. w4^?; drawa 
tpn the^jjcle.ifi perpend^ci^jar to .t|iei fide 

■ ^^^ ; '^ "" ^' '■' CD, 



Cp; di'cr fotith pole of the needle^ willi In 
like maiinefex^fefs tfie'ttaiAe df ihie'foietal 

If the uader^ide of aqy one of thj? tabjii^ts 
be turaed'Upward, the needle will, bellcnye}: 
in its motion^ on account of the greater 
diilance of tha bar. . The gold.rfyid filver 
will ftilL havjQ the i^mp diredion, but t}ic 
four, other flMtalij will bc^expreffed by t^ic 
letters on the interior circle. , ^ - 

V If any one of the metals fee tii^n,4]pv;ay, 
the needle will not thenv.take .auy f?^ -t^c 
above-dire£tions^:but naturally potot to thq 
north J and its motion will be nasch fl^w^r. 

You therefore give the box. to any one, 

and leave him at liberty to difpofe all the 

tablets in what manner^ and with which 

fide upward he pleafe, and even to take any 

one of them away. Then by the aid of 

your perfpedlive you tell him immediately 

the name of the metal on each tablet, an(| 

of that'b'i has taken away. 

This 
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This box of metals ♦::willv on compari* 
fon» be J found far to exceed , that which 
has been publicly exhibited: for that^be- 
ing compofed of fix tablets, of which two 
bnly differ in formy admits>'but of tfi?c 
different difjiofltionsi whereas, in* this the 
tabletlS may be placed 729 different ways^ 
In the other you mtift alfokriSWfhepartiiGijt- 
lar fide of the box, whichin thfe is not at all 
tieceffary. Nay* you ftiay heite difttngtiifli 
each metal, though the- box be oomplctely 
covered with paper ; for the cffeO: of the 
needle will be always the fame. The re- 
creations with this box are therefore much 
more extraordinary, ^ and its coaftrudion 
at' the fame time aiore fimpl«. ; j 

* It was invented by the Duke de Pequignv, 
9.ni by Jiim communicated to M. (jiiybt. 

''' "^ •- / • ■» V ■. ' ,ii--* ;/./ 

"■' ^ • ■'•* '■' •' :■■ > . : J- ^ •• r-t: ?..■ .:. ■ 
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ftECREATIOKr XLHi-T^ 

jT/i^ maj^netic oracle. . ^.^ -^ ^ 

1[j^ i box tf-foc* long^ three iocHfes aihi 
three qAartere widci and onfe infefr^eej^r^ 
inake three equal diviiions, A^ Bi> G5 
(Plate XII. Fig; 3.) Have eight fmall 
boxes ot tablets of the fame fize with Ae di* 
^ifioii Bbf thebox, i^ito which they ftottld 
go only btie-fourth of an incjh dtept iii twd 
of tbefe tablets make a groow ftom the dpi- 
jK)fite angles, going fVoih right W kft, itt- 
which place the bars A, B, Fig. 4; ted Iri 
two others a groove that goes in like man^ 
ner from left to right, ifi which J)ttt the 
bars C, D* In two others a groove that 
divides them Vertically iirto two equal 
J)arts, and place iri them the bars E, F i 
and in thei two laft a groove that divides 
them horizontally, iri which place the bars' 
G, M- The poles of each of thef^bars 
are to be placed in the manner expreffed 
in the figure. 

^ Upon 



t £ <S fe l^Ar I <j U §V i^i 

" trpon a board five inches fquare de-» 
fcribc thferdrcle X O, (fig*: 5^ iniiciffi^W 
be divided ipto eight equal pafts^ >n eacb 
of wbkh wrke 6ne of tile numDers r, 2V 
3^ 4i^ Si ^i 7t Si aa in the 6g»A, ^ -le« ? 
thii boai4 be plaoedoa the part B^ ef tlui 
1)ox ABa 

Pro*Me jt (miii nindlci^ irf ^woorf ot^ 
ivjpiryy x)f three quarters of aa kith longf 
and pkixed?withaliokt)f khotrt qirar-^ 
ter :t)f jwet ind^ dkaoeter, :Figt 3 ^ kftd mark 
thefe bairrel0^^il& &e numbers i^ 2^ 3^ 

, ... .. * .. ... ^^, .. ^ . . ,.- . 
Thca cover the tabfeM' witlt paper to 
eont^l the magnctk bar^ > and ott eai^h of 
th|^-wrke£3XDie.qiie()iofH in ifoph man-' 
Aer that thec^laft^ "WEord may direct to the* 
ftoi;5&pofo<)f-th*bjtt?r . 

Qot fiwall (Hfs^ paper write four dif-^ 

fer^nt,an|wer^ t^ then rolt 

them up «^nd put them into the little 

2 ./^ rurid-' 
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rundlets. You muftobfcrve that the fame 
number is to be wrote on fo\ir of the rund- 
lets, and one of the fouf anfwers put into 
each of them ; according to the direSion 
of the needle of the dial. The little bar- 
rels being thus prepared, are to be placed on 
the two fides A and C of the box, Fig. 3. 

You then give the eight tablets to any- 
one, and leave him at liberty tp place 
.which of them he plcafe on the box ; which 
being done he is to turn the rundiet round, 
and when it flops he i* to choofe' x)ne of 
thofe rundlets that are marked with the 
number where it flops, in which he will 
rneceflarily find the proper anfwer. To 
diverfify this Recreation, the favourable 
anfwers may be placed on one fide of the 
box, and the unfavourable on the other, 
. fo that you may tell him to choofe either 
the one or the other. 



RECRE- 
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RECREATION XLIII^ 

T^he incomprehenfible card. 

JNSERT iii the middle of a, card, aii4 
parallel to its two Idrigeft fides, part 
bf a watch fpring, as thin as poflible, and 
flrorlgly irtapfegnated : let it he fo con-i 
cealed as not to afford the leaft fufpi- 
cion. This card fhould be a little longer 
than the others of the pack in which it is 
placed* 

OflFer any one to draw a card out of the 
pack, and prefent the long card dextroufly td 
hishandr Ypu then give him all thecards^ 
and leave him at liberty to replace that 
card in the pack or not. He is then to 
lay the pack on the table, and by ap- 
plying your magnetic perfpe<3:ive, you 
will difcover whether the card be there 
or not. 

Vol. IIL N M 
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If the perfon fhould not draw that carcf, 
you muft be ready with fome other recre- 
ation, to prevent fufpicion of having failed 
in your defign, /, 

RECREATION XLIV. 

"The two magical cards. 

pROVIDE a box A BCD (Plate XIL 
Fig, 6.) four inclies fquare and three 
quarters of an inch deep. Cover its top 
with a pafteboard, in which there is aa 
opening at A.. At the center of this box ' 
let there be a pivot that fupports a circle 
of pafteboard E F, on which is painted two 
cards : and at its center is tOvbe a magnetic 
needle ; as is expreffed in the figure. 

Now if you lay the niagnetie wand'^ 
defcribed at the beginning of this volume,, 
fo that the north pole of the bar it contains 
be next the middle of one of the fides of 
the ;boX) the magnetic needle, with the 

pafte- 



RECREAtlOMS. 179 

J^afteboard circle, will tutn fo that ils 
fouth pole will be next the wand. But if 
the fouth end of the wand be next the 
box, the north end of the needle will pre- 
fent itfelf, and confequently one or th6 
other of the cards will be vifible. You 
muft therefore haVe a pack of cards ia 
which one of the fame fort with thofd 
painted on the circle is a fmall matter 
longer, and the other, wider than thcf 
reft. 

Being thus ptepared, you defire two 
perfons to draw each one card, taking care 
to prefent thofe two cards, fo artfully that 
they can fcarce draw any other. Then hold- 
ing the wand carelefly in your hand, you 
afk one of the parties whether his own or 
the other perfon's card {hall appear fir ft* 
You then touch the box with your magic 
wand, and lay it on the table, as if the 
more eafily to open the box. After giv- 
ing the needle a fliort time to fettle, you 
open the box and fliew the card defired. 
N 2 To 
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To fhow the other card, you place the 
box on the table with the other fide next 
the wand. 

You may fhuffle the cards before you 
offer them, as you will always diftinguifh 
by the touch where the two cards are. 
If the parties Ihould not draw thofe two 
ca:rds, you muft be ready with fome other 
amufement, that it may not be perceived 
you have failed. 

RECREATION XLV. 

The magnetic planetarium^ 

'/CONSTRUCT a round box ILMN> 
of eight or nine inches diameter, and 
half an inch deep, (-late XIII. Fig. i.) 
On its bottom fix a circle of pafteboard, 
on which draw the central circle A, and 
the feven circumjacent circles^ B, C, D, E, 
F, G, H. Divide the central circle into 
[x:\'tii equal parts by the lines AB, AC, 
AD, AE, AF, AG, and AH, which 

muft 
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muft pafs through the centers of the other 
circles and divide each of them' into two 
equal parts. Then divide the circum- 
ference of each of thofe circles into 14 
equal parts^ as in the figure. 

You are likewife to have another pafle- 
board of the fame figure, and divided in 
the fame manner, which muft turn freely 
in the box, by means of an axis placed on 
a pivot, one end of which is to be fixed 
in the center of the circle A. See Fig. 2^ 

On each of the feven fmaller circles at 
the bottom of the box, place a magnetic 
bar, two inches Iqng, in the fame direc- 
tion with the diameters of thofe circles, 
and their poles in the fituations expreffed 
in the figure. 

There muft be an index O^ like that of 

the hour-hand of a dial, which is to be 

fixed on the axis of the central circle, and 

by which the pafteboard circle in the box 

N 3 may 
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jnay be turned about. There muft be 
^Ifo a needle P, that will turn freely oit 
the axis, without pioving the circular 
pafteboard. 

In each of the feven divifions of the 
central circle write a different queftion, 
^nd in another circle, divided ii^ta 12 parts, 
you may write the names of the 1 2 months, 
In each of the feveu circles write two an-r 
fwers to each queftioh,, obferving that 
there muft be but feven words in ea^Ji an-» 
fwer ; in the following n^anner. 

In the firft divifion of the cirple G, which 
is oppofite the firft queftion, write the firft 
word of the firft anfwer. In the fecond 
divilion of the next circle write the fecond 
word ; and fo on to the laft word, which 
will he in the feventh divifipn of the fe-? 
yenth circle. 

In the eighth divifion of the firft circle 
Vrrite- the firft word of the fecond anfwer : 



10^2- 
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an the ninth divifion of the fecond circle 
write the fecond word of the fame anfwer j 
and fo on to the fourteenth divifion of the 
feventh circle, which mufl: contain the lafl; 
word of that anfwer. 

The fame mull be done for all the jfe- 
ven queftions, and to each of them mul: 
be affigned two anfwers, the words of 
which are to be difperfed through the fe- 
ven circles. 

At the center of each of thefe circles 
place a pivot, and have two magnetic 
needles, the pointed end of one of which 
muft be north, and the other fouth. 

Now, the index of the central circle 
being direded to any one of the queftionSf 
. if you place one of the two magnetic nee- 
dles on each of the feven lelTer circles, 
they will fix themfelves according to the 
diredion of the bars on the correfpondent 
N 4 circles, 
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pircles, at the bottom of the box, atid con«« 
fequently point to the feven words that 
pompofe the anfwer. If you place one of 
the other needles on each circle, it will 
point to the words that are dianaetrically 
pppofite to thofe of the firft anfwer, the 
north pole being in the place of the foijith 
pole of the other. 

You therefore prefent this planetarium 
to any perfon, and defire him to choofe 
one of the queftions there wrote ; and you 
then fet the index of the central circle to 
that qucftion, and putting one of the needles 
on each of the feven circles, you turn it 
about, and when they all fettle they will 
point to the feven words tliat compofe the 
anfwer* The two anfwers may be one 
favourable and the other unfavourable : 
^nd the different needles will ferve to 
^iverfify the anfwers when you repeat the 
experiment. 

There 
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« 

There may alfo be a moveable needle | 

to place againft the names of the months j I 

and when the party has fixed upon a quefp* 
tion, you place that needle againft the 
month in which he was born, which will 
give the bufinefs an air of more myftery . 

At the center of the large circle may 
be the figure of the .fun, and on each of 
the feven fmaller circles one of the cha^- 
rafters of the five planets, together with 
the earth and moon. This Recreation, 
well executed, is one of the moft en- 
tertaining that magnetifm has pro- 
duced. 



CON- 
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CONSTRUCTION OF THE MAGNETI- 
CAL.AND MECHANICAL TABLE. 

T ET the table ABCD (Plate XIV. 
•^ Fig. I, and 2.) be conftrufled by an 
able workman, as near as poflible after 
the following plan and dimenfions. 

Firft, this table muft be five feet long, 
by two feet and a half wide. Its top muft 
be only half an inch thick, except at the 
edge, which is to be one inch and a half 
thick, and go out beyond the feet of the 
table about an inch. This precaution is 
quite neccflary, that the magnetic appara- 
tus concealed beneath the furface of the 
table may be the nearer to the pieces 
placed on it; and that there maybe no 
room to imagine that there are any parts 
concealed. 

, Secondly, the four feet E, F, G, H, 

Fig. 2. as well as the two crofs-pieccs 

- L, L, muft be hollow, being formed of 

four 
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four pieces of wood half an inch thick, 
and two inches wide, and confequently 
the fpace between them a fquare inch. 

In the third place, there muft be a fe- 
cond furface to the table, placed under the 
other, and at one inch and a half diftance 
from it^ Fourthly, at one end of the table- 
frame, and parallel with the crofs-pieces 
L, L, there muft be a ftep M N, which 
joins to the frame j the joints of this ftep 
are like wife to be hollow, and communi- 
cate with the two hind feet of the table. 
This table muft be made with great care, 
that there may be no room to fufped: 
there are any cavities in the legs or top: 
ftnd if any of the joinings fhould appear, 
they muft be painted to prevent all fufpi- 
cion. The tabic being thus prepared may 
be covered with a green cloth, on which 
are to be placed the difi^erent pieces here- 
after defcribed, by which the ftibfequent 
recreations are to be performed. 

On 
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On the fide of the lower plane of the 
table next AB, at eight inches diftance 
firom the point O, and at the point P, fix 
the piece QJl, Fig. 3. compofed of a 
pulley S, of fix inches diameter^ and one- 
third of an inch thick, on which is fixed 
a brafs rod ; to one end of which muft be 
fattened two magnetic bars, eight inches 
long, and bound together by four brafs 
rings ; or a fingle bar, ftrongly impreg- 
nated ; or elfe an impregnated horfe-flioe^ 
placed as X Y Z. 

Beneath this pulley, and at its center, 
£x. the brafs barrel X, of one inch and a 
half diameter, and half an inch thick, in 
which fix the fpring of a clock. At the 
end of I he axis of the pulley, and beyond 
the brafs barrel, let there be a fquare hole, 
that is to come out, under the table, and 
clofe to it, and by which is to be fattened 
a finall wheel with a catch, that the fpririg 
in the barrel may be contraded or extend- 
ed at pleafure. Round the pulley let there 

go 
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go a fmall firing, fuch as is not much apt 
to dilate or contract*. It ihould firfl: pals 
over a fmall pulley near the opening into 
the foot H, and then over another at the 
bottom of the lame footf, and oppofite to 
the communication with the Hep, that it 
may go out behind the partition W* 

Againft the other fide of the partitioa 
there is to be placed a table (Plate XV.) 
of two feet and a half long, and placed at 
a convenient height for the perfon who is 
to draw the firing that communicates with 
'the magnetic apparatus, clearly to dillia- 
guifh the nunibers, letters, and words, 
there wrote. 

The table is thus formed, T\r% ] 
meafure the exa£l dillance that the cord 
pafTes over while the pulley makesacom- 

* It may be braided like a lacc, as that is not 
much fubje<3: to contra6i. 

t Thefe. puUies ihould be fixed on their axes, 
that they may not make any noife in turning. 

pletc 
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plete revolution, and mark that diftancc 
on the table, as from V to Z. 

Have three circles of wood, covered 
with paper, as A, B,and C, Fig. 1,4, and 5. 
Divide that of A into 24 equal parts, and . 
in each of thofe parts write one of the 24 
letters of the alphabet. Divide the firft 
column of the table into the fame number 
of equal parts, and in each of them write 
the fame letters and in the fame order. 

Then divide the circle B into 32 equal 
parts, in each of which write the name of 
One of the cards of piquet. Divide the fe-^ 
cond column of the table in the fame num- 
ber of equal parts, and in them write the 
fame names in the fame order. 

Laftly, divide the circle C, into 18 equal 
parts, in each of which write one of the 
numbers from i to 15, and the three 
fractions ^, |, |^. Then divide the third 
column of the table into the fame nimiber 

of 
2 
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of equal parts, and in them write the fame 
numbers likewife *. 

The pulley G muft be placed above the 
table, and over it muft run the ftring, at . 
the end of which is to hang the weight D* 
fufficiently heavy to keep it diftended, but 
not to put the pulley on the table in mo- 
tion. To this ftring muft alfobe annexed 
the wire or index E, which muft be move- 
able, that it may be adapted to the un- 
avoidable contradion or dilation of the" 
ftring, occafioned by the moifture or dry- 
nefs of the air : as otherwife it would 
not conftantly anfwer to the divifions oa 
the board. 

Provide a copper bafon, quite thin, about 
a foot in diameter, and one inch and a half 
deep. It ftiould have two handles, that 

* You may have other circks, on which^ may ^ 
be v/rote tl>e 21 chancres on the dice ; a number 
of anfwer s to certain queftions, and a great va- 
riety of other matters ^ as every one's fancy will 
fiiggeft. 

you 
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you may take it readily oflF the table witK-s 
out fpilling the water. This bafon is td 
go into each of the circles defcribed above/ 
Each of thbfe circles alfo muft have a pfi-* 
▼ate mark, by which you may place it 
oii the table in its proper pofition. 

Then, of very light wood or cork^ 
ihake a fmall figure, in the fhapeof a fireri 
or mermaid, in which is to be placed i, 
magnetic bar, in a proper dire6:ion with 
regard to the magnetic horfe-fhoe; Thisi 
figure is to float upon the furface of the 
water in the bafon *. 

In the laft place, part of the flep at thd 
bottom of the frame muft be moveable, in 
the manner of a lever, and communicate 
with the other fide of the partition, fo as to 
be vifible to the perfon behind it, but not 
to any one in the room where the machiiid 
Hands. 

* Inftead of a firen you may form a fmall fifli 
of very thin coppfer, and hollow i or a fmall boat^ 
or any other figure you pleafe* 

Now 
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Now, matters being thus prepared, when 
you place the bafon on the table in one of 
the circles, fo that its ceater is over the 
kxis that turnd the magnetic piece coii- 
cealed in the table, if the perfon behind 
the partition draw the index in the firing 
iip to aiijr one of the numbers, letters^ 6r 
words on PI: XV. the magnetic piece on 
the table will place itfelf againA the fame 
number, letter, or word. Therefore, if you 
place thfe firen oil the furface of the wa- 
ter, it will, by rheahs of the niagrietlc wire 
fconcealed in it, ditedt itfelf to that part 
where the large bar oi* horfe-fhoe is moved. 
If the perfon behind the partition draw the 
wire up and down, before he fix it, the 
firen will in like manner make various 
motion^, as if undetermined where td fix* 
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RECRfiATrON XLVf. 

To make the Jiren of the magnetic tahU 
poira to all the letters of a ghen/wareL 

XT^U muft have tSree cirds, on whicS^ 
are wrote the tiamcs of thwe pcrfons- 
or cities, or any other words you pleale. 
One of th^fe cards muft be of tlie com-' 
mon fize, another a^ little longer, and the' 
third a little wider. Thefe cards you give" 
to any perfon and defire hitn to choofe^ 
which of them he thinks prbpcr, and to' 
keep it to himfelf. He is then to returnr 
you the two remaining cards, ahd you- 
will difcover immediately^ by the tbuch>- 
which card he has^ chofe. You are pre- 
vioufly to agree with the perfon behind the 
partition on the three difFerent expreffionsi^ 
which denote the card that is chofen- For' 
example, you are to fay either. The fren 
jhall name the ivordi ot Jhejhall point ta- 
the letters tlwt compoje the wordy otjhe 

wiW 
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^iiljind out the tioord. Then your con* 
Fe^erate^ after giviiig the firen fome inde*- 
terminate motions, will dire(fl her lucceA 
IfiVely to the feveral letters that tcfiri|»fe 
the wcM'd wrote on thfe card: 

Note, the confederate mult be of a 
ready apprehenfiori ; and to affift his me- 
mory, adjoining to the forementioned ta-* 
bie, he fhould have a paper, on .which are 
wrote the feveral figns you ate tb give 
iiim. 

%he Jiren is to point out the time exphjfed 
by any given watch. 

You defire any perfon to lend you his 
^atch, and laying it oii the table, you tell 
iiim that the firen fliall fhov«^ the precilfe 
time at which it then is. You then mount 
the ftcp, as if to place the watch more pra- 
jperly ; and at the fame time prefs down th6 
hioveable piece as many times as are equal 
to the hours. The perfon behind the par- 
O 2 , tition 
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tition obferving carefully that nuintef# 
makes the firen point to it. You theft 
make a (imilar fignal for the quarters 
and minutes, and your confederate^ itt 
like manner as before, makes the firea 
point refpedtively to them. 

Ta make the Jit en point to three numberi 
that have been chojen by three different 
ferfons* 

You muft have a fmall bag, like that 
defcribed in the 3 2d Recreation of this 
volume, in which there are four divifions. 
In the firft of them you muft put the 
numbers from i to 155 and in each of 
the three others feveral tickets that have 
the fame number, but not higher than 
1 5. You draw out a handful of tickets 
from the firft divifion, and fliow that they 
confift of different numbers. , Then put 
them again in that divifion, and offer one 
of the other divifions to the three perfons, 
from which they are each to draw a fingia 

number^ 
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number. Your confe4erate being previ- 
oufly informed what thofe three numbers 
a^e, and in what order they are to be 
drawn, will immediately dire£k the firen to 
them. 

After the parties have drawn the thrcp 
numbers, you may alk whether the firen 
fhall point to their numbers feparately, or 
to the amount of the whole. Suppofe, for 
example, the three numbers be 5, 7, and 
1 1, The firen is then made to point firft 
to 2, and then to 3, which form 23, the 
^mount of thofe numbers, ' 

You may likewife let the fame perfon 
dvdiw two or three numbers, and the firen 
ihall {how him either thofe numbers fepa- 
rately, their amount, or their produiS: when 
jnultiphcd together, 



^3 : ^ffr^ 
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A per/on having drawn a card from thi. 
pack^ the Jir en points to the nfime^th^i, 
card OH the circle. 

The perfon haiving drawn, from a pi- 
quet pack, the card that you have previa 
pufly agreed on with your confederate, by^ 
your prefenting that card in the ijianner^ 
already defer ibed, he immediatelj dir^ds 
the firen to that card. It will be proper to^ 
ngree on a fecond card with your confe-^ 
derate, that you may repeat the expcri-*^ 
pient if it fhould be defired, '^ 

^ A fuejlion being propofed by any perfon f the 
^ Jir^n gives the anfwer ; tbo\ the perfon, 

who exhibits the recreation does not know 

the quejiion. 

On five cards write -five Ijuch diflSetcn^ 
queftions as may be all anfwefed by thc; 
fame word : as for example. 

I . What can be in all. parts of the earth 

srt; the fame time ? 

2. What 



RECREATIONS. 199 

* IE. What does the ivy round the oak ? 

3. What muft a man hav-e to carry hiiH 
jrofs the ocean ? 

4. What is it the hunter does with his 
horn ? 

5. What makes » great noife but no 
{hovr} 

6. What brings trees, towers and ftee^p 
ple^ tp the i^rQPAd ? 

All thefe queftions are to be anfwered 
by the word wind. You therefore Ihow, 
that the cards contain different queftions, 
lind then give them to any perfon, telling 
him to choofe one of them privately, and, 
keeping it, to himfelf, to put the reft in 
his pocket ; which being done, your con- 
federate direds the firen to the letters that 
compofe that word. If you would repeat 
the experiment, you muft have another 
fetof cards which have a different anfwer, 
that it may not appear that the fame word 
imfw^rs all the cards, This recreation is 
4 ^afily 
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eafily performed, and occafions no fmiill 
degree of furprife. 

• The principal part of thcfe recreation^ 
yriththe firen were invented by M. Guyot, 
aod were therefore never exhibited in pub*^ 
lie before the appearance of his book. 

RECREATION XLVII. 

The fagacious fwar\.. 

pROVIDE a box XY, (Pl.XVLfig. i.J 

eighteen inches long, nine wide, and. ^ 
two deep, the top of which is to Aide on 
and off, at the end Y. Toward the end X, 
defcribe a circle of fix inches diameter, 
round which are to be fixed fix fmaU 
vafes of wood or ivory, of one inch andl 
a half high j and to each of them the^re, 
muft be a cover^ 

At the end Y place an egjg B, of iyprj;^ 
or other matter, of about three inches and 

a hal(> 
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7L half high, With a cover thait fhiits by ^ 
hing, and faftens with a fpring. It muft 
l^e fixed on the ftand C, through which, 
as well a« the bottom of the egg, arid the 
part of the box diredlly underneath, there 
muft pafs a hole of one-third of an inch 
jn diameter. In this cavity place an ivory 
cylinder F, that can niove freely, and rifes 
pr falls by means of the fpring R. Yout 
inuft have a thin copper bafon A, of fix 
|nchea diameter, which is to be placed on 
the center of the circle at X, and confe- 
quently in the middle of the fix vafes. 

Let a proper workman conftruiSi the 
;novement expreffed by Fig. 2. which is 
compofed'pf 4 qiiadrar^t G, ^hat has 16 
teeth, and is' moveable about an axis in 
the ftand H, that has an elbow, by which 
it is fcrewed to the bottom of the box at 
L. To the quadrant there muft be joined 
the ftrait piece K. The horizontal wheel 
M, has 24 teeth, and is fupported by the 
piece S, which is fcrewed to the end of the 

box 
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bo* fiOft y. Oa the axis of this whecj, 
pUce 4 brafs ro4 O P, five inches long, an4 
at the part Opiace a large bar orhorfe^ihoc^. 
of a femicircular form, and about two iacbof 
suxd a half (liameter, ilrongly impreg- 
nated. Th,e fteel rpd V, t^kes at one end 
the teeth of the quadrant JG, by the pinio^ 
f^, and at the pther end the wheel M, by 
the perpendicular wheel N, of 30 teetli y 
the twp ends of this rod are fupported by 
tjie twp ftands that hold the other pieces. 
Under the piece K, that joins to the qua- 
drant, muft be placed the fpring R, by 
which it is raifed, and pufhes up the cy-j 
linder that gpes through the ftapd C intq 
the egg. 

You muft alfo have fix fmall etwees or 
cafes as Y^ Fig. 3. They muft be of the 
:(ame circumferencewith the cylinder ^n the 
ftand, and round ^t their extremities : theii^. 
length muft be different, that when they 
are placed in the e^g, ^nd the lower end 

entqr% 



RECREATIONS, 203 

paters the hole in which is the cylindec, 
they may thruft k down pior^ or kfsjwhei^ 
the top of the egg, agaioft which they 
prefs, is faftenied down; and thereby ]owet 
the bar, that )s fiiced to the end of the qu*- 
drant, and confeqiie«itly, by means of tb« 
pinion F, ajxd wheels N, M, turn the borfe-^ 
ihoe that is placed upon the axis of the Iai| 
'^hcel *. . ' 

Ifi ^ch ofnthefe ^ijtTfees pUce a diiFerei^ 
^nefiiou, wrote oxi a flip of p^per and r^l^ 
ed up* and in fach of the vafes p^t th^^^ 
anfwer to one of the queftionsj as you 
will know, by trials, where the joagnetic 
|>ar or horfefhoe will ftop. 

Laftly, provide a fm^Il figure of a fwan^ ^ 
or what other; won pleafe,' wade of pork 
or enamel, in whiqh you muftfe a touched 
^eedle, of the largeflt fize of thofe com- 
monly ufed in fewing. 

* Thefe exafl length of thcfc etwees can be 
determineil by trials only; which trials, however, 

may 1^ m^e with round, pieces ot wood, 

-^ v -.- ..> .. . -....rv ... :T ^ Tl • 

^ Bew^ 
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Being thus prepared, ypu offer a perfpn- 
the fix etwees, and defire him to choofe^any 
pne of them himfelf, and conceal thcf 
others, or give them to different perfons. 
He is then to open his etwee, read the 
queflion it contains to himfelf, an^ return 
the etwee to you, after replacing the ques- 
tion. You then put the etwee in the cggp 
and placing the fwan upon the water in the 
bafon, you tell the company fhe will pre- 
fently difcover in which of the vafes the 
anfwer is contained. The fame experi- 
pient may \)e repeated with all tl^e etwees; 

This apparatus is more ^ommodiou* 
^han that of the firen, as it may be cafily 
moved from one place to another, and asi. 
diere is here no occafion fo^a confederatCi^ 
But at the fame time it will not adnjiit o^" 
fp great a variety of experiments. 



CQN-a 
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CONSTRUCTION OF THE COMMUNICA-i 
TIVE BELL. 

1 ET there be made a box of copper id . 
the form of part of a hollow covered 
cylinder, as AB (PL XVII. Fig. i.) This 
box muft be placed upon th^ circle of wood 
C, that has at its center a pivot, on whicH 
is to be placed a touched needle D, three 
inches^ long, and thicker than the corftthdii 
needles; at each end it muft have a very 
fmall brafs knob, and near to one end of it 
there muft be placed a fmall bell, like that 
of a repeating watch ; the bottom of thi$ 
t)o:t muft be clofed with a gauze, that the 
needle may not be vifibkr 

On the infide of the magnetic table, 
PI. XIV. place a double bar M O, of about 
five inches long, ftfongly impregnated, and 
fixtd on an axis, under which is placed a 
double pulley of an inch diameter. To 
one part of this pulley fix a finall cord, the 
mher end being faftened to the fpring N. 

From' 
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From the other part of the pulley muft g3 
kcord that paflcs over another pulley at Ar 
knd from thence, through the leg H, aad 
behiildthe partition W ; in the flthe tiiijir 
her as in the experiment of the fireii. 

The motion of this totd being cpnftant- 
iy the fame, and of very little extent, a Ic-* 
irer may be fixed behind the partition, by 
i^hich the magnetic bai* iiiay b^readil^. 
inoved from B to Gt 

This preparation bping ihade, wheH 
;^ou place the copper box or cylinder oil 
the table, in jfuch manner that the pivot 
tv^hich holds the needle is diredtly over 
that which holds the magnetic bar in the' 
table *, if tHe lever behind the partition be 
ihruft down, the bar will be moved from 
i to G, and will caufe the fame motion irl 
the needle, and confequently make it ftrike 
againft the bell in the cylinder. 

♦ There muft be a mark on the cylinder, tty 
which you will be dire£led in placing it on tbe^ 
Uble. 

RECRE- 
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^d telli by the communicative belli the card 
that a perfon has drawn front the pack: 

V Oi3 are firft to obferve, that the 
founding of the bell fignifies-^^j, afidf 
its filenc^ no. 

Open? the pack before the pef fon, anfrf 
dextroufly prefent that card to hitti whidh 
you hftVe agreed on with ybur coftfedi- • 
fate. Whtn the perfon haS drawn that 
feard you interrogate the bell, after the 
following riianner. Suppofe thii cartt 
drawn to Be thekna'veof fpadfis. 

QueftionS. Anfwefir. 

l)d you know the perfon thit 7 yes 
has drawn the card ? J 

f 8 it a gentleman X NcA. 

is it a lady ? Yes^ 

Bo you knovc^ her? Yes. 

fe &e handfome? Yes.» 

Are 
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Queftions. Anfwefl) 

Arc you fure you know the card ? Yes; 
Is it a diamond — a heart — a club ? No. 
Are you fure you are riot miftaken ? Yes; 
Is it then a fpade ? Yes* 

Is it the king — ten— nine of fpades?. N6. 
Is it the knavd ? 'ttsi 

This manner of anfwering queftioni 
' may be applied to various intentions j s^t 
to naming the hour,- or the number 6f 
perfons in company, &c. The forego- 
ing Recreation is fufficiently common ^ 
Ae following is fomething more extra- 
ordinary. 

To telU h i^^ ^^^U di what number^ from 
ihe top, any card of a pack isf that a per^ 
Jon Jhall name i 

To perform this Recreation you muff 
be provided with a piquet pack of cardSf 
in which the feveral fuites are placed la 
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the following order, diamonds, fpades, 
hearts, and clubs : and the cards of every 
fuite* in their natural rank, a$ ace, king^ 
queen, knave, ten, &c. 

You fliuiHe them, according to the 

» 

manner prefcribed in -^ p. 79. of the firft 
volume, and they wrill then be in the fol- 
lowing order. 



! clubs 



hearts 



les 



Knave 

Ten 

Eight 

Seven 

King 

Queen 

9 Seven diamonds 
1 o Ace fpades 
1 r Queen; 

12 Knave 

13 Ace 

14 King* 

15 Ten 

16 Nine 



I 
2 

3 
4 

5 
6 

7 
8 



17 
18 

19 

20 

21 

22 

23 

24 

25' 
26 

27 

28 



Eight diamotidsi 
King 



l'^ diamonds ^ 
3» 



Queen 

Knave 

Eight 

Seven - 

Ace 

Knave 

Ten 

Nine, 

Ace 

King 

Queen 

Nine 

Eight 

Seven 



fpades 



» heart* 



) clubs 



Voi. IIL 



A copy 
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A copy of this arrangement your con^* 
federate muft have. Therefore when the 
peffon has named the card he choofes^ he 
who is behind the partition hearing what 
card it is, either by the other's naming 
k, or your repeating it, by looking on 
his fcheme will fee the number at which 
it is placed, and immediately ilrike that 
Aumber on the belL 

This Recreation is the more extraordi- 
nary, as it may be repeated a fecond or 
third time, by your fliuffling the cards in- 
a determinate order ; nothing more being; 
neceflary than for the confederate to have 
a fcheme of the fituatioa of the carda after 
each ihui&Cr 



HECRE- 
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RECREATION XLIX, 

l[he magnetic ialance. 

XrOU muff have a fmall balance, fuch 
as is commonly ufed for weighing 
money, as AB (Plate XVII. Fig. 2.) It 
fliould be very ^ exad, and the fcales 
muff be iron or fteel, very thin, and 
gilt or laquered. This balance muft^be 
fupported by a ftand^fixed to the top of the 
magnetic table. The bottom of the fcales 
fliould not be above half an inch diftant 
from the table. 

You muft obferve, that they are to be 
placed over that part of the table where 
is the magnetic bar that is ufed for the 
firen and bell : fo that the centers, of the 
two fcales are to be over the points O and 
M. Thefe fcales muft be ftrongly touch- 
ed, that they may be the more eafily at- 
traded by the magnetic ban . 

Pa , Thi^ 
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This preparation being made, you afk ^ 
perfon- to lend, Jo\x two pieces of money, 
fuppofe two guineas, and you place them 
in the fcales, which will remain in equili- 
brium, if the pieces be of equal weight. 
You then propofe to the perfon to aug- 
ment the weight of either of them at plea- 
fure, and when he has determined, your 
confederate behind the partition, by means 
of the lever, moves the bar toward one of 
the fcales, and it immediately defcend?. 
You then, if required, make the fame ex- 
periment with the other fcale. 

To give your confederate notice which ' 
fcale Is to be moved, nothing more is ne- 
ceffary than to fay, is it this^ or is it that 
fcale ; you having previoufly agreed with 
him which fcale the words this or that ihall 
fignify. 



RECRE^ 
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RECREATION L. 

^he fympathettc " dials. 

T ET there be two dials conftrufted ot 
the fame form and fize. The moye- 
inents of each confifting of a barrel A^ 
land the four wheels A, B, C, D, with 
their pinions, and thq fly F, The fame 
as in the^ftriking part of a clockor di2^1, 
(See PI. XVII. Fig. 3.) 

The movements of each of them muft 
/be enclofed between two plates of brafs 
G and H, Fig. 4. of about two inches and 
^ half diameter, and diftant from each 
other about two^thirds of an inch. JLct 
the axis of the wheel C pafs through the 
center of the upper plate G, which is to 
be covered with a dial plate, that ferves 
for ornament only. On the fame axis 
place a negdle or index, as in a cgmmgu 

P 3 Under 
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Under the plate H, Fig, 3. and on tho» 
axis of the barrel, continued out beyond 
the plate, fix a wheel with a catch, by 
which the movement of^cach of the dialsi 
may be wound up. 

To one of thefe dials let there be a catch 
or trigger on the outfide, by wjiich it may 
be (lopped or put in motioi^ with ^ touch 
of the finger. To the other dial fix the 
catch L N M, whofe axis is at N • the en4 
L takes the fly of the movement, and con-? 
fequently when the other end is thruft bg,ck 
the wheels are at liberty to move. This, 
catch is to be placed on the brafs wheel 
H, near the parti. It is to be of fl:eel,weU 
pqliflied and touched, with its fouth pole 
at M. Great care mufl be taken to mak?; 
^his part niove extremely free^ that it may 
be eafily attraded by the bar in the mag- 
netic table, on which it is to be placed, * 
Each of thefe dials is to be enclofed in a^ 
Ci^fp of thin popper or brafs QJR* 
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On the infide of the magnetic table^ 
jPlateXIV. place the piece OP, compofed 
of four fteel bars ftrongly impregnated,: 
they £hould be Tevea or eight inches long^ 
half an inch wide, and one inch thick^^ 
^theymufl: be bound dofe together by four 
l)rafs rings, of which that next P ihould 
be larger than the reft, and ftanding out 
ibeyond the bars, -fhould have a hode thro* 
it, by which it is to be fixed on a pJvot at 
P. Thefe bars are to be ^rawn toward 
3N, where they are to be flopped by the 
fpring R. There muft alfo be a ftring, 
^i?5^ich, pafling over the puUics S and 
T, goes down the leg of the table; 
the bottom of which is to be a lever or 
treddle, under the ftep, by means of whic^ 
the piece P J»ay he moved by your 
foot. 

You therefore place the fecond dial on 

ithe table, dire£fcly over that part where 

the extremity of the bars OP is ; when 

you put your foot upon the lever at the 

P ^ bottom 
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bottom of the table. Therefore if you 
then place your foot on that lever, the 
bars attradting the end M, of the catch, 
will fet the fly at liberty, and the wheels 
being put in motion, the index on the front 
of the dial will move with confiderable ve- 
locity; but when you take your foot off 
the lever, the catch will again take the fljr, 
and flop the movement. 

Therefore having placed the fecond dial 
as above diredted, you give the other dial, 
that had the end of the catch on the out- 
fide, to any perfon, and tell him, that; 
when he fhall flop it, or put it in motion, 
the dial on the table will, by fympathy,^ 
do the fame, and by mounting the ftep 
you make it perform accordingly. You 
may alfo tell him that the dial on the table 
ihall either flop or go, at his command \ 
but this perhaps may deflroy the notior^ 
of the dials ading by'fympathy. 

Yo^ 
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You may contrive to have flops or le- 
vers at different parts of the room, by car- * 
rying the cord under the floor : or in an 
adjacent room, to be moved by a con- 
federate. 

CONSTRUCTION OF THE MAGNETIC 
ROLLER. 

PROVIDE a board two feet and a half 
long, three inches and a half wide, 
and half an inch thick, (fee Plate XVII. 
Fig. 5.) and divide it into ten equal parts^ 
in each of which defcribe a circle, and di^- 
vide its circumference likewife into ten 
equal parts. In each of the circles make 
a groove, and in each groove place a mag- 
netic bar, whofe poles are to be difpofed 
as in the figure. Undftr each end bf the 
board place a roller, on which it is to move 
in the magnetic table, Plate XIV. 

To theend A of the roller (fee PI. XIV.) 

fatten a cord, which is to pafs over a pulley 

. ^t Bj md go down the leg of the table 2 

to 
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to the end of this cc^d is to be faftened a 
weight) inclofed i^ ^ bag, which is to paft 
freely up and down the hok at B. To the 
ether end B, of the roller, there muft like- 
wife be faftened a cord, which, pailing 
over a pulley at A, going^ down the leg 
of the table, and through the ftep at the 
bottom^ comes out behind the partition W. 

Againft the other fid« of th^ partition 
place the table in page 220 ; and at the 
top of it fix a puiley, over which muft 
pafs a firing, with a weight at the £nd,and 
.to the firing mufl be failened an index ; bj^ 
in the experiment of the firen, 

The table is formed in the following 
manner. You are firfl to determine by 
trials, the fpace that the Index faftened to 
the firing pafTes over, while each of the 
ten divifions of the roller comes to the 
point S> in the magnetic table; and mark 
them down on the plan. Then divide it 
into five columns. In the ten divifions of 

the 
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firft column write the numbers lo, 9^ 8^ 
7? 6, 5, 4, 3, 2, I* In the ten divifions 
of the fccond column write the vowels 
A, E, I, O, U, and the five confonants 
P, G, hy N, R» In the divifions of th« 
third column write the figures 15 2, 3, 4^ 
5» 6,* 7, 8, g^ o. In the fourth column, 
Jn ev^ry other divifion, write the name 
of one of the five following cards, ace of 
ipades, eight of fpades, feven of fpades, 
nine of hearts, feven of hearts. In the 
fifth column write, after thefanfe manner, 
the names of five fl:ates, as England, Por^ ^ 
tugal, Spain, PrufEa, Auftria. You may 
place what other letters you pleafe in the 
fecond column, but they fhould be fuch as 
by their combinations will produce feveral 
words, The words in the fourth and fifth 
columns may likewife be changed for fuch ' 
$s will anfwer to any other cjueftiQiis you 
CbQQfe^ 
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l> 




1: 




' * 1 


Diviiioiis 


Letters 
A 


Fi|ai^s 


Ca;-d3 
ace fpades 


jScstes 

... {.... 


Q 


E 


2 




England 


.■ ^ 


I 


3 


8 fpades 




7 


O 


4 


> 


Portugal 


.6 ' 


u 


5' 


7 fpades 




' <; 


D 


6 




Spain 


4 


G 


7 • 


9/^«s. 


, -# -- . . 


3 


L 


8 




Pruifia 


2 


. N 


9 


7 heartA 


• 


. -I 


R 


o 


j Auftria | 



Now it follows from what has beeq 
faid, that wheu the perfon behind the par- 
tition fixes the index in the cord againft 

. apy one of thefe divifions, the part of the 
roller which correfponds to that divifion 

, will be brought oppgfite tQ t]*e point S» 
in the naagnetic table, and coniequeptji^ thq 
touched needles in the pieces hereafter de-t 
fcribed, 'will place themfelves in the fame 
diredioji with the bar in that part of the 

..roller* 

THE 
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RECREATIofc LI. 

T!he magician* s box., 

pIRST conftrua the bafe AB, (Plate 
XVI 11. Fig. f .) of fix inches long, four 
tvide, and one deep. Let it be hollow^ 
and covered with a piece Q^that Aides in 
in a groove. In the middle of the top 
piece make a hole, either fquare or round^ 
of about half an inch wide. 

On this bafis place four planes of glafe 
Ft Fig. 2. joined together in the form of a 
truncated pyramid, and lined with gauze, 
or thin paper. At its bottom I L, it fhould 
be two inches and a half fquare, but at 
top only one inch and a half. At the 
opening place a convex glafs V, of 
five inches focus, that is, equal to the 
height of the machine. Let it be fixed to 
the bafe A B. 

On the infide of the bafe, and at two 
inches diftance from one of its (horteft 
fides, fix a pivot, on which is to be placed 

the 
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the clrck of pafteboard O P, Fig. 3. df 
four inches diametcf) in which mull b€r 
fixed the touched needle QJl. The 
pafteboard circle mufl; be divided iata ten 
equal pBXi$y as in the figure; which part» 
are to correfpond to the divifions in the 
foregoing table. In the five divifions 
I, 3, 5, 7, 9, are to be drawn the cards 
there exprefied« 

On a fecond circle of patdeboard, that 
has the fame divifions, write in thofe 
marked 2> 4, 6> 8^ lo, the five names 
of different dates mentioned in the fore^ 
Ifoing tabic. 

As each circle muft be prcvioufly placed 
on the bafe, and changed Hfor every dif- 
ferent recreation, it will be proper to have 
two boxes, as it would be impolitic to 
change the circles before the fpeftators. 
It would be ftill much better if the box 
could be placed in a chcft or cabinet, that 
was fixed againft a partition, behind 

which 
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Vhich a confederate is placed ; for thcn» 
after performing one recreation, the box 
might be placed in the cabinet, and thd 
confederate, by a private opening in the 
partition, might take out the circle, and 
infert another. 

It win be eafy to conceive, from what 
has been already faid, that when the- ma- 
chine is placed on the magnetic table, at 
the part S, fo that the pivot on which 
the circle turns is cxaSly over the point 
S, the bar in the part of the roller then 
there, will put the needle in a fimilar di- 
redion, and confequently by looking into 
the machine^ the fpedtator will fee the 
card, letter, or word, that is oppofite the 
inde^s: in the table of columns. 



i' 
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A per/on m to name the Jl ate in which isths 
city whofe name is on the cards that 
have been dealt to another^ 

On thirty cards write the names of thtf 
five following cities ; London, Lilbon, Ma- 
drid, Berlin, Vienna. Then {huffle and 
deal them after the manner explained la 
page 79. of the firft volume* 

Then tell [the fecond perfon fo look 
into the box, and read the name of the 
ftate in which is the city whofe name is 
on the cards in the firft perfon's hand. ^ 
The fame is to be done for the four other 
parties. 

To perform this Recreation, nothing 
more is neceflary than to have a circle 
with the names of the five ftates; and that 
the confederate be inftrudled in the order 
that each name is to be brought forward to 
. the eye of the fpeftator. 

la 
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In recreations of this kind it ^iU be 
jproper to have a hole in the partition, by 
which the confederate will know when to 
move the circle^ and keep it fteady till he 
^Jip performs the experiment has covered 
th^ eye- glafs of the box; 

RECREATION Lit 

T^lie myjiical' diaL 

tDROVIDE a board four inches fquare, 
and let it be Supported at the four 
Corners by feet about one quarter of ail 
inch high, as AB (Plate XVIIL Fig. ^.) 
On this board draw two concentric circles, 
and divide them into ten equal parts, in 
nine of which write one of the numbers 
from 1 to 9, arid in the tenth an o^ Thefef 
numbers muft be placed in the fame man- 
ner as in the figure, and the line A B muft 
divide the diviGons marked 1 and 6, into 
^ two equal parts. At the center of this 
dial place a needle of a convenient fizc. 

^ Vol. IIL CL It 
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It is evident from the eonftrudion of. &If 
dial, that when the perfon bchihd thtf 
partition places the index of his table t^ 
gainft any number in the third colums^, 
the needle of this dial, when it is placed 
OTer the roller in the magnetic table, will 
point to the fame number^ 

^ojhowi by thi foregoing dialf the num^ 
bers that two perfons have chofet theif 
fum^ or their produSl. 

You muft he^e have the fmaW bag 
defer ibed in p. 140 : in the firft di--^ 
vifion of which put the n^tmbers from 
I to 10, and in three other diviiions^ 
any numbers you pleafe, fuppofe 3, 7, and 
8 ; that is, aU the tickets in each of tho&r 
three divifions muft have the fame num*» 
ber. You then offer two different divi-r 
fionB of the bag to two perfons, and they 
each draw one number, foppofe 5 and 7^ 
you having previoufly agreed with your 
confederate what the numbers are to be. 

Voii. 

2 



¥6n then afk them whether the index fifiatl 
bdint to their numbers fucceffively, theif 
iimount, or their prodn<a when muftl^ 
plied together. 

If the n^mberd aire to appear iing^i 
the confederate firft direas the index of 
his table to the number 5, which you are 
to allow him a fufficient time to do« You, 
then place the index on the dial, and turn* 
ing it about it will (lop at that niimben 
You take off the index while your con- 
federate moves the Aider, and placing it 
On again it will then flop at 7* 

If the amount bf the two iiumbers be 
f equired, the confederate diredts his inde^ 
fjtft to I and then to 2, which make 12. 
I^ the produft be required, he diredts the 
fleedle, in like mannei^, firft to 3 and then 
to 5, which make 35. 

You muft obferve to taie the needle ^J 
the pivot immediately after it |feps, be- 
' CL2 ' fore 
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fore the roller begins to move again : and 
as the needle will place itfelf diredly in 
the pofition of the bar underneath, you 
muft turn it about as foon as you have 
placed it on the pivot. Attention fhould 
he had to this obfervation in all the expe- 
riments with the magnetic needle. 

RECREATION LIIL 

T/ie magical game of all-fours. 

TPO perform this Recreation you vcoaSi 
have a pafteboard circle, on which 
there are twelve divifions, on fix of which 
cards are to be painted, and to which fix 
divifions of the roller muft be adapted^ 
A pack of cards are to be previoufly ranged 
and fiiuffled, after the manner defcribed ir^ 
the firft volume, p. 78. and when they arc 
dealt, the hands are to be as follows. 



Eldeft 
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Eldeft . Youngeft 

King ^fpades ^^^ 7 

Ten J ^ Queen [fpades 

Aee clubs Nine J 

Ace diamonds Ace -\ 

Turn-up card, knave of fpades. 

The eldeft takes up his cards. Thofe 
dealt for the youngeft lie on the table. 
Now the natural way of playing the above 
cards would be as follows : firft, the eldeft 
hand would lead one of his aces, which 
the youngeft would win with his nine 
-of trumps ; and then play his ace and 
queen of hearts, the latter of which the eldeft 
would win with his king : he would next 
lead his other ace, to which the youngeft 
would play his eight of hearts. The eldeft 
muft then lead from his king and ten of 
trumps, both which the youngeft muft 
take with his ace and queen, and confe- 
quently have higheft, loweft, and game, 
0^3 which, 
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vhlch, Tvith the knave turned up, wiH 
snake lym all-lours^ 

Therefore when the eldeft plays, you 
fay aloud to another perfon, the gentleman 
plays the ace of clubs, for example, loo|| 
in the box and fee what card I muft play i 
when your confederate wil| diredly bring 
the nine of trumps op the circle to view. 
When it is your turn to play^i you have no 
pccafion to fay any thing, but only defiro 
the perfon to look in the box and fee 
what card is played, your confederate hav- 
ing diredlions what to do. Thus you gq 
on till the eldefl has played all his cards. 
But you muft obferve, each time the circle 
is to be moved to prevent the perfon froiq 
immediately looking into the box, by fomc 
jimufing difcourfe j or it might be better 
to ftand by the box yourfelf, in order to 
^over and uncover it each time the perfoq 
is to look in, that the circle m«^y bav^tinae 
^Q fettle* 
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RECREATION LIV, 

TAf inteiligent Jfy. 

A T the center of a box about fix inchts 
fquare and one inch deep (PI. XVIIL 
Fig. 5.) place a pivot. Have a ^touched 
needle L, three inches and a half long* 
land at the end of it that is touched fix a 
ff^ made of enamel : the other end of the 
i^ieedle mufi: be fomething heavier, to keep 
it in equilibrium. This needle is to be 
placed on the pivot. 

On a piece of fquarc pafteboard that will 
juft go info the box, draw a circle, ABCDf 
three inches and a half diameter; and an- 
other at a fmall diftance, concentric with 
the former. The part within the laft 
circle muft be cut out. This pafteboard 
circle is to be placed about Ji^lf an inch 
from the bottom of the box, and divided 
into ten equal parts, in which are to be 
0^4 wrote 
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wrote the letters A, E, 1, O, U, D, G, 1^ 

N, R, as iu the figure. 

Place a glafs about half an inch above 
the circle, and cover it with a circle of pa- 
per C, large enough to hide the needle, 
and leave only the fly vifible : on thji^ 
paper you may paint fome allegoric figures, 
that its ufe may not be fufpedled. You 
muft next write on 24 cards tlje following 
queftions. Thefe cards are to be packed 
and fhuffled, according to tlie method ex^^ 
plained in the firftvolumfe, p. 78/ that they 
may be in the order the queftions are 
here placed* 

qjj E S T I O N- 8. 

I. Which is the land of liberty ? 2,WhicI; 
is the firft city in the world? 3. Whon; 
4o many men defpife, though they have. 
not half his merit ? 4. Who is the pooreft 
rpan in the world ? 5, Who is the meaneft 
of all mankind ? 6. For what do all young 
women long? 7. Who^ by ftation, is the 

mofl 
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tnoft miferable of all beings. 8. By what 
does a man difcover his weaknefs ? 9. What 
would every married woman do if fhe 
could ? 10. In what does a man fhow his 
pride and folly ? 11. What makes a wo- 
man cry more than the lofs of her huf- 
band ? 12. How does a man talk who has 
nothing to fay? 13. What moft refem- 
bles a fine lady ? 14. What frequently re- 
minds us of a great lofs, without giving 
difguft ? 15. What makes a young wo- 
man in love with aa old man ? 16. What 
does the poet want to cover his empty 
fkull ? I'j. What fliould a man never take 
from the woman he loves ? i8* What muft 
that man be who would gain the eftj^em 
of all ? 1 9. Who is he that feeks a man's 
company when his money and friends are 
all gone ? 2c. What gains the good will of 
the phyfician, the lawyer, and the harlot ? 
2 1 . What do good men revere and knaves 
abufe ? 22. What does a man depend on 
when he trulls to his friends for fupport \ 

23. What 
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93« What can he be fur e of, iirko leaves hU 
affairs to other ? 24* What makes as great 
a difFercQce almoil, if not altogether, be^ 
twcen this man and that, as between that 
gfid a brute I 

After you have ranged the cards in th« 
manner before mentioned, you place them 
on the table, and afk any perfon which of 
them, in the order they then ftaod, fh^ll 
contain the quefiion to which the Hy ihall 
give him the anfwer, If he fay, fpr ex-» 
ample, the 2cth, your confederate, who 
}ias the following copy of the anfwers, will 
make the needle, at the end of which the 
fly is, fucceflively point to the letters that 
compofe that word : then counting the 
cards over till you come to the 20th, yon 
will find th^t word anfwer the queftiori. 

ANSWERS, 

I, England. 2. London, 3. A dog, 
4. A niggard, 5. A liar. 6, A ring, 

7. A 
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7. A nun, 8, Anger. 9, Rule^ lo, A 
duel. li. An onion. 12, Loud* i3«Aa 
fingel. 14. A dial. 15. Gold. i6t A 
Jaurel. 17. A denial. i8» Generous, 
19. A dunn. 20. A guinea, 21. Reli- 
gion. 22| A reed, 23. Ruin. 24* 
Learning, 

Many otiier recreatiocis may be pcr^ 
farmed by this intelligent fly by Bum« 
bers, cards> &c. fimilar to thoTe we bavf 
already explained on otbec occalkmii 
^nd which^ to avoid thie appears^nce of 
f epptition, wp fhall not here defcribe^ 



MCRE. 
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RECREATION LV, 

T^he multifarious verfe. 

npHE eight words that compofe this 
Latin verfc, 

' T^ot funt tibi dotes quot ccelijidera virgo *. 

being privately placed in any one of the 
different combinations, of which they are 
fufceptible, and which are 40,320 in 
, number, to tell the order in which they 
ire placed. 

Provide a box that fhuts with hinges, 
and is eight inches long, three wide, and 
half an inch deep (Plate XIX. Fig. i.) 
Have eight pieces of wood about one- 
third of an inch thick, two inches long, 
and one and a half wide, which will there- 
fore,when placed clofe together, exadly fill 

* Thy virtues, virgin, are as numerous as the 
ftars of heaven. , 

the 
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the box. In each of thefe pieces or ta- 
blets place a magnetic bar, with their poles 
as is exprefled in the figurCc The bars 
being covered over, write on each of the 
tablets, in the order they then ftand, one 
of the words of the foregoing Latin verfe. 

On a very thin board of the famedimen- 
fion with the box, Fig, 2, draw the eight 
circles, A, B, C, D, E, F, G, H, whofe 
centers fhould be exadtly over thofe of 
the eight tablets in the box, when the 
board is placed upon it. Divide each of 
thofe circles into eight parts, as in the fi- 
gure^ and in each of thofe divifions write 
one of the words of the Latin verfe, and in 
the precife order exprefled in the plate, fo 
that when the board is placed over the 
box, the eight touched needles placed at the 
center of the circles may be regulated by 
the poles of the bars in the box, and con-' 
fequently the word that the needle points to 
in the circle be the fame with that infcribed 
on the tablet. Cover the board with a 

glafs 



438 R A T 1 d N A t 

glafs to prevent the needles from rifing off 
their pivots, as is done in the fea-compafs^ 

Over the board place four plates of 
glafs, I, L, M, Ni Fig, 3^ whidh will givei 
the machine the figure of a 'tru;Qcated py- 
ramid, of eight inches high. Cover it 
with a glafs, or rither a board in which 
are placed two lenfcs of eight inches fo- 
cus, and diftant from each other about 
half an inch. Line the fqtir plates of 
glafs that compofe the fides with very^ 
thin paper, th4t will admit the light, and 
at the fame time prevent the company 
from feeing the circles on the boards 

Thefe preparations being made, you give 
the box to any one, and tell him to place 
the tablets on which the words are wrote^ 
privately, in what pofition he thinks proper, 
then to clofe the bdx, and if he pleafe, to 
wrap it up in paper, feal it, and give! 
it you. Then placing the board with the 
pyramid upon it, you immediately tell 

him 
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liim the order In wliich the tablets are 
placed, by reading the words to whkh the 
iieedles on the Gircles point. 

This Recreation, which appears to have 
been invented by M. Guyot, is of the fame 
fiature with that of the box of numbers, 
Ibat has been frequently exhibited, but 
much more entertaining. For here there 
is hot only a vaft number of combinations^ 
to be formed, fctit the words at the fame 
time conftantly prefefve one meaning, 
if the firft iriventors of this fort of recre- 
ation had made ufe of words in this man- 
ner, inftead of nutnbers, the inveftigation 
would have been aittended with much more 
difficulty. 
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RECREATION LVIv 

The communicative mirror. 

1 ET there be made a box AB, (Plate 
XX. Fig !•) the top of which draws 
ofF at the end A. Let it be on the infide 
nine inches long, fix wide, and two-thirda 
of an inch deep. At the bottom of thia 
box, and at three inches diftance from the 
end A, fix a pivot, on which is to be 
placed the circle of pafteboard M, Fig. 24 
that contains a touched needle. Divide 
this circle into four equal parts, in threef 
of which paint three cards, in the pofition 
exprefled in the figure. 

In the top of the box make a hole an incll 
and half in diameter, over which place thcf 
pedeftal CD, compofed of four platen 
of glafs, covered on the infide with Very 
thin paper. 

6 On 
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On the top of tbe pedeftal place' the tube 
££*, about fi^ inches long and one and a 
half in diaoDieter. In this tube, at M, is to 
be fi^ccd an inclined mirror, by which the 
part '<)£ the pafteboard circle under the 
hole at L, may be feen by the eye at G. 
At the cn4 F of the tube place an eye- 
glaffi, whoie focus is equal to the diftance 
CM; and at the cod E, any glafs you 
pleafe i At the end B of the box, place 
the mirror T V, which ferves to make the 
fpe£);ator think it is in that he fees the 
Cftrd oa the pafteboard. 

la the box A 66 D, Fig. 5. that fliuts 
with hinges, and is of the faaiedimcniion 
with the infide of the other box, are tb be 
placed fucoeffively the three tablets X,Y,Z> ' 
in one determinate pofition. In each of 
thefe tablets muft be fixed a magnetic bar, 
ioithe maimer expreffed in the figure, and 
Qmeach of them is to be pafted one of the 
fkTEae sard? with thofe on the pafteboard 
...Vol. III. R circle, 



242 RATIONAL >> 

cirdef* ' Oik; of tlide tablets, ae^,fofcxdin-i' 
ple> that marketl Z, being placed in Ih^ 
box, in the manner exprefled in the third 
figure, the needle on the circle will place 
itfelf in: a corrdponding pofitipn, and the 
fimilar card on the circle will come under 
the pedeftal. You therefore prefent the 
box. Fig. 3. and the three tablets, to a per- 
fon, deliringhim to place any one of tfie4 
he thinks proper, in the box, privately? 
then to conceal the others,.and after he hatr 
clofed the box, to return -it you^ Thtti 
placing the firft box with the pedeftal,' 
tube, and mirror over the other, you 
dired him to look in the feeming per- 
fpedtive-glafs, when he will fee the fi- 
gure of the card he placed in the box, 
and it will appear to him to be in the mir-- 
rorCV. 

You may have a fourth teWet, that cott- 
tatns a bar, but on which there is nothing 
painted^ - This tablet you may place £t& 

ia 
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ih thf-bo^Bj 2tnd let the party fee ihat wJben 
tMre is no card in the box he pannot fee 
any in the perfpeftive. 

RECREATION LVII. 

TheboxoJdicebyriJlecti6n4 

T ET there a fmall box of Wood, 
A BCD, (Plate XX. Fig. 4.) teii 
inches long, two wide,, and one and a 
half high. At the two ends of thiai 
box fix the two hollow cubes I^ L, one 
inch and a half fquare, in which are 
to be placed two dice exadlly of the 
fame dimennon. 

The ends A C and B D: of. the box 
are to have Aiders that draw up, in the 
manner expreffed by Fig. 5. There 
muft be lifcewife at each end a fmall 
;^nnel M, that may be raifed or de- 
yreffed one-^tcnth of an inch, by which 
^ R 2 a fmall 
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a final 1 hole at N may be covered or 
uacovered; and tiirough this hole yo^ 
are to fee into the bojCr 

The top and two longed fides of the 
box are to be of glafs, lined with a 
thin paper. Within the box are to be 
placed two mirrors O P and QR, at aa 
angle of forty-five degrees, by whdch, 
when you look through the holes at 
the two ends of the box, you will eafily - 
fee the bottoms of the two cubes X, Z^ that 
are placed on it. 

Divide the bottoms of the cubes juft . 
mentioned into four equal parts, by dia- 
gonals drawn from the oppofite angles, 
as in Fig. 8. and again divide that fide 
next the middle of the box into fix equal 
parts, which are to correfpond to the fix 
points tliat are on a die. 

Under each of the cubes place a finall 
brafs ftand A B, Fig. 6. which is to be 

dif- 
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^iffxJferf ai8 ift Fig. 7. On the ftsltid tfeerc. 
muft be a pivot, direCkly linder* thd' cefii--' 
ter of the cube, and it muft bold two 
needles, oiie of bfafs and the other of 
fteeli and touched. Thefe needles are 
Jto be placed at right angles to each 6ther^ 
M in the figure. 

Divide each face of the die into fouF 
equal' partly by diagonals fronl the oppo^ 
iite angles, and then divide each fide into 
fix equal parts, and in each fide of the 
die, oppofite to one of thofe parts, 'each 
tdifFercnt from the other, place a magnetic 
bar one inch and a quarter long, two- 
tenths of an inch wide, and one-tenth 
thick. All the divifions on thefe dice 
muft be very exa£t : cover them with 
double papers, and write on each fide of 
them the points it is to exprefs,when its op- 
pofite fide is next the touched needle : they 
are then to be placed in the two hoUow 
xubes, whidh are to be covered. 

R3 This 
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This machine being conftrufted with 
care» according to the foregoipg direc- 
tions, you prefent the two dice to ?uay pcr- 
fon, and defire him to place them priTate** 
ly in the two cubes, in what pofitiott he 
pleafe, and put on their covers. Then 
looking through the two holes, you im-; 
mediately tell him^ by the diredUoa o£ the 
needles to the imder fides of the cubes^. the 
exad number of points they compofe. 



THE 



Fiw^t:b:sx. 



P^M^. 




T HE 

C O N T E N T S. 



ELECTRICITY. 

•p\EFINITIONS Page I 

APHORISMS 3 

What bodies are, and what are not con- 
dudors of eledricity, aph. i and 2.— • 
fofitive and negative eledricity, aph. 3 
to 7. — Excited and communicated elec- 
tricity, aph. 8 to 11.^ — Eleftric explo- 
fion, aph. 12 and 13.— Eleftricity and 
lightning the fame, aph. 16, 
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Divided into fuch as are performed in the 
light, and fuch as require a dark cham- 
ber p. 46 

RECREATION L p. 46 

^he animated feather. 

A feather being brought near an excited 
tube is.firft attracted by it and then re^ 
pelled,' and the tube cannot be brought 

clofe 
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ckife tor thr fbathcr, tilJ it has totrched 
fome othfcr body. 

RECREATIO'N IL p. 48 

T!he fe^f-ratjing pyramid. 

A large bundle of threads being fufpend- 
ed from the eledric branch, (Plate IV. 
Fig. 3.) wilj rife up in form of a pyra- 
mid, and continue fo as long as the wheel 
is turned, but when that^ ceafes the 
thteads will refuftie their firft pofition, 

RECREATION IIL p. 49 

T^he magical dance. 

Three bells are fufpended from the elec- 
tric branch, and between them hang 
two brafs knobs* The bells being elec- 
trified will attrad: the clappers, and be 
ririrck by them, and the ringing will 
continue as long as the machine is in 
motion. This is the mufic for the dance. 
A plate is titen ftifpended from: the" 

branch, 
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l>ranchv aod oa a mieul fiand, pUcfd 
under it, are put .the figures of ,i^enf 
which being attraded by the plate will 
be in contiayal mot;ioo. ^ This Recre- 
ation may be fufpended or renewed at 
pleafure. 

RECREATION IV. p.52 

TChe artificial Jpider. 

The body of this fpider 15 of Gork> ?nd its 
legs of liaen thread. When it is= held, 
by a fine line of filk, between the elec-» 
trie branch and au excited flick of w%Xj 
it will appear to be animated, continu- 
?dly jumping from one to the other, 

RECREATION V. p. 53 

The mm-vellous fountain. 

A veflel of water, in which a fyp^^on is 
placed, being fufpended from the branch, 
as foon as it is eleftrified the water will 
begin to flow, and when the eledrifica- 

tioft 



- tidn i& ftrong feveral ftreatns will iffue, 
in form of a cone. This eicperiment 
may be diverfified by ufing a foimtain 
made with condenfed air. 

RECREATON VI, p. 54 

The magic fiiiurje^ ^ - r 

Tbis'pldure or pnnt muft Jbave a frame 
andglafs. The border of the print is 
ctit faff, iall round ; thfc upper and un- 
der part of the middle ci theglafs is 
covered with tin-foil, that communi- 
cates by the bottoni of the frame : ov^r 
this tin-foil the print is pafted. When 
the pifture is a portrait a crown ig 
placed on its head, which a ftranger 
attempting to take off, at the fame 
time he holds th« frame by the bottoms 
receives a fmart ihocky and fails in the 
attempt. 
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RECREATIOrN VII. ^,^6 

The Tantalian cup. . 

A metal cup is placed on a ftool of baked 
wood, and a chain from the branch is 
fixed to the cup. A pcrfon endea- 
vouring to tafte the liquor in the cup, 
tcccives a fhock. The machrne br- 

* ing flopped, another pcrfon drihksf out 
of the cup with eafe : the machine be- 

• ing again pnt in thotioh, the firff prtrfoa 
' agaiii- attempts to taffe the liquor, stnd 

receives a fecond fliocfe. 

REGREATION VIIL p: 58 

jT//^ circular chimes. 

A rourtd boaird i^ fi:Jted to a perpendikalar 
aitis, 2i,nd i^veral glaf$ radii iffoe from 
the board, and to the enil of etich 
of them is fixed a brafs thimble. Two 
wires that are joined to the hooks of the 
eledric table, (PI. IV.) and which are 

' ■ ' :^ dif- 
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4iflfer€ntly ejedrified, put the wheel in 
piotion, by ^xng properly ap()U$d to the 
thimbles, aiid the motioia in^eafes till 
it goes fifteea. founds i» .4 miwite . 
Two fcmicir€^lAr:ftaQdiSi.tb*t In fid fe- 
veral bells, bei»g then brought »ear the 
'grfieel, they aire alternately and incef- 
fandy ftruckby a radiufi fixed to the up- 
per part of the axis. This awheel is 
fometimes uled as a jack for roafling 
meat p. 60 (note) 

RECREATION IX. 1^.62 

I'he feJf-moving wheel. 

This wheel is conftrufled on the fan^i^ 
principle as the foLregoirig. A xirxmlar 
plate of gla{^, gilt on bc^h ftdes, is fix- 
ed to a perpendicular axis : on tha^dge 
of this wheel are fixed twoinallets, one 
• communicating with the upper furface, 
and the other with the iinder fur- 
face ; twelve fmall pillars pf gladfs, 
with a thimble on the top of each. of 

them. 
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themy are €xed in a circular iiaitd, 
round die wlieeL When this wheel is 
well charged, the bullets on its edge be- 
ing diflFerently eledirified, attrad: and 
rej^l the thimbles alternatelyrand thiere- 
by give the wheel a motion that tn- 
creafes continually, till it goes more 
than 20 tiuns in a minute^ and dxe 
motion will continue half an hour. 
The celerity of this wheel nuay be iocreaf- 
fed by an additional number of bul^ts. 

RECREATION X. p. 65 

THe magicians c/iace. 

.A wire is placed perpendicular to the 
brao^h, and on the top of it turnfcve- 
ral horizontaj wires, the points of which 

■■. are bent in oppofite diredtions, and on 

th^pm are fixed the figures o£> men, 

horfes, hounds, &c. When thefe wires 

arc eledrified they will turn fwiftly 

round, and the figures will feem to pur*- 

- fue each other. This Recreation may 

^ be improved by another: fet of wires, 

placed 
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^'pUte&over the former; opibygmng 

the figures a progreffive, aa well as a 

circular motion - ' - p/6j 

RECREATION XU .p. 67 

'The planetarium. 

Six concentric hoops of metal are fufpend- 
cd from the brands ; under and near to 
them is placed a metal plate, on which 
are put glafs bubbles, betweeij the 
hoops ; thefe bubbles correfpond to the 
planets, the hoops to their orbits, and 
a ball hung over the center of the hoops 
rcprefents the fun. When the hoops 
are eledrified the balls^illmovtf round 
them, and the motion will continutd as 
lorig as the operator thinS»* fit." •* 

I. RECREATION XK. -frtq 

The incendiaries. / 

A perfon landing an acakfrof wacxholds 
a chain iha^ is» conneded wdth the 
branch, and putting, his finger into a 

difl^ 
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a^ cehtainkig spirit trf -wim^ k Vill 
l}ej|iwneiiia(ely in a Uase; mA if a 
y^fck that communicates wHh tiff ipirit 
be laid to a train of gunpowder, it may 
blpw up a magazine, or iet fire to a 
city. 'This experiment may be dixrer- 
fified by making the eledkricity pafs 
through feveral peribns that tDUch each 
: Qther^ ^ V . 

J13&.CREATI0N XIIL $.jz 

TAe tnconceivablejhock. 

A peribn holding a ch^ij^i that is J0i«^ to 
one of the hooks of the ckayic taWe, 
attempts to £x a wir^ on the other hopk, 
when he inftantly receives a tfiock 
through the body, without knowing 
from whence it proceeds. This Recre- 
ation may be diverfified by concealing 
the chain under a carpet on^ which a 
perfon treads, and by laying a wire 
that ^mmunicates with tbe other 
hook^ in fuch manner that he. may ac- 
---'. ■- -. - -•."' , .> . .. ci(k:n- 
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tidentftUy tskt bold of J^^ Method* of 
^ommunicathig the ihock to $, great 
num^r (^ pcrfons at the £kme time 

P- 73 
RECREATION XIV. p.75 

Magical explofions. 

Gunpowder i$ made up in the form of a 
fmall cartridge, in each end of which is 
put a blunt wire ; tile ends ^ot thefe 
wird$ \<rithin the cartridge are about 
half an ii!ich dlfiant. Two chains^ that 
communicate with the two hooks W'the 
dtaric tahle, being joined to the exter- 
nal ends of the wkes, 4he elcdrfc fire 
^il pafs thfoughvthe^eartridge^ with an 
inftant explofion. «*By a iimilar motbod 
brafs or iron wire may be melted. 

RECREATION XV. p 78 

Frifmatic colours. 

A tift i^ate is .]&la«ed between two. wires 

that communicate with the two hooks , 
Vol. IIL S of 
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of the eleflric table; auld after many ex- 
ploflona three diftind rings appear^ each 
of which contains' all the colours of 
the prifm or rainbow. This experiment 
corroborates the Newtonian dodlrine of 
colours p. 78 (note) 

RECREATION XVI. p. 8r 
The artificial earthquake. 

V 

An edifice^ compofed of feveral loofe 
. pieces, is placed on a board in the mid- 
dle of a large bafpo of water. A wire 
that comriiuaicates with the hooks in 
the table, being laid over the boar<^ and 
the furface of the water, they become 
greatly agitated by the explofion, and 
the edifice is laid in ruins. 

RECREATION XVn. ' p 82 

The eleSlrical kite. 

This kite confifts of a large thin filk hand- 
kerchief, whofe corners are faftened to 

the 
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the ends of two flips of cedar, and to 
the top pf the upright pieceas fixed a 
pointed wire, about a foot long : the 
other parts are the fame as in a common 
kite. To the end of the twine next the 
hand a (ilk ribband is tied, and where 
the twine and ribband join a key is. 
hung. This kite is raifed when thun- 
der is approaching. The eledricity is 
conduced from the wire of the kite to 
the' twine, and from that to the key, 
by which a phial may be charged and 
all the conlmon experiments in elec- 
tricity performed. Account of fame 
very extraordinary phenomena that 
were produced by an eledric kite in the 
fouth of France P* ^3 

Defcription of an apparatus for drawing 
the eledric fire from the clouds with- 
out danger p. 89 



$ 2 RE- 



26a C O N T E N T 1 

RECREATIOOT IN THE DARK CHAMBEBL 
RECREATION XVIH. p.9x 

The miracuhus luminaries. 

Method of making tliie phofphorua pi'o* 
per for this Riecreatioiu The figttPe of 
the moon and ftars bemg drawh 6h a 
board, a quantity of the pho^<»iis i^ 
fiked over them, and it number df phi« 
als are difcharged on die pbo^faorbs,. 
by which the figures are fhongly illu- 
minated. The board is then placed a- 
gainft 'the cieling, and the himinaries. 
appear as fhii^g iathe zenith. 

recr£;ation xix. p. 94 

I'he globular fires ^ 

Thefe fires are produced by the globe and 

cufliion only, , without the condudior; 

The globe being ftrongly excited parts 

of circles of fire will appear on both fides 

6 the 
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tlic rubber, and fometimes completely 
furround the globe. If a finger be 
broujght near the globe, when it is in 
that ftate,^ there will frequently be a 
complete arch of fire from th€ finger to 
the rubber, though it be almoft on the 
oppofite fide of the globe. If the air 
be exhaufted from the globe, the elec- 
tricity will ail appear ontheinfide p.96 

RECREATION XX. p.96 

"The luminous Jhower. 

On a metd plate let under the branch. is 
put a qujantity of brafj duft, and over 
it another plate is fufpended from the 
branch, and when it is ftrongly excited 
the duft will be attraftecj and repelled 
with great rapidity, and exhibit the ap- 
pearance of a luminous fhower. A fi- 
milar phenomenon by a fponge filled 
with water p, 97 

S 3 RECRE- 
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RECREATION XXI. p. 97 

7heilluminated Vacuum. 

A wire is cemented in the top of a large 
exhaufted receiver, and the upper end 
of the wire is brought to the condu<Jlor, 
when one or more ftreams of light, that 
reach the whole length of the receiver, 
appear in a beautiful manner* The 
appearance of this light remarkably dif- 
ferent, according as the veffel is cledlri-. 
fied pofitively or negatively p. 98 

RECREATION XXII. p. 100 

The luminous cylinder. 

A brafs plate is fixed at the bottom of- an 
exhaufted receiver, and another plate is 
contrived to let down, near the former. 
The eledtricity pafles from one to the 
other of thefe plates, the whole length 
of the veflel, and appears as a corrufca* 
tion of a bright filver hue. 

RECRE- 
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RECREATION XXIIL p. i©i 

^he magical fonjiellations . 

OfjL aboard a^e marked aii^mb^r of fpotSy 
atdiflFerentdiftances, fo as to cqrrefpond 
with the ftars in two or more contigu- 
ous conftellations. On the fides of 
each fpot are made two holes, in which 
wiixs are placed, t];iat nearly meet oyer 
the fpot. The other ends of the wires 
commumcate with the branch, and 
yvhen that is eledlrified all the ftars ap- 
j)car luminous, and Ihine with unfading 
luftre as lon^ as th4e piacbine is inn^o- 
tion. 

RECREATION XXIV. p. 103 

The luminous charaSlen. ^ 

■ ' ■■' , „■■* 

Several rows of tin^foil, that all commu- 

... » '. ' / 

municate, are placed on a bpard, at 

equal diftances (Plate IIJ. Fig. j .) From 

S 4 thefc 
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thefe rows the charadiers arc cut out, 
. One cn4 ojF the tio^fpil being; brought 
to the conduftor the eledric fire would 
pafs over the whole imperceptibly, but 
being Hopped by the breaks in the lines 
Jt jumps from one to the other, and 
all the charaAers become luminous, 
and remain fo as loo^ a^ the operator 
thinks fit. 

RECREATION XXV, p/105 

An exhaufled cylinder is fix^d to a lath, 
and is' rubbed by the hand as it turns, 
when a body of light, variegated with 
all the colours of a prifm, appears 
in the gtafs, and thefe colours are 
continually changing. When a little 
air is let into the cylinder the colours 
jire more vivid : when more air is ad- 
mitted there arc continual corrufcations, 
with the-appearance of a cafcade of fire, 

trees,' mofsv ^c. 

RECRE- 
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RECREATION 3qj:Vi p. io8 

The aurora hr faffs, > 

/^ Torricellian vjicuum is mad^ iq a g][^ 
tube^ one end pf which is applied tp 
the condu€lori and the other end held 
in the hand ; the whole tube then ap- 
pears to be filled with light, which 
continues for a confider^ble time : after 
this light difappears, if the tube be 
drawn through the hand, a very intenfd 
light is feen, and reaches, without in- 
terruptioQ, from om hand to the ' 
other, 

RECREATION XXVU- p. no 

7'A^ circufating fampSf 

To the upper axis of the felf mpvingwheel 
are fixed feveral radii, aad from the 
end of each of them hangs ,a lamp, 
filled with fpirit, and that of each, lamp 

is 
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is tinged with a different colour. The 
wheel having acc^uired a confiderable 
velocity is placed under the branch, 
from which hangs a chain, that as the 
' wheel turns round dips into the fpirit 
of each lamp and f^ts it on fire, Thefe 
lamps being all of different colours, and 
revolving in a quick fi^cceffion, produce 
a pleafing effed. 

M AG N E T I S M. 

DEFINITIONS page Ji^ 

APHORISMS 115 

Nature of the magnetic attraftion, aph. i 
to 6. — Properties of the magnetic nee- 
dle, aph. 8 to I o. — Strength of the na- 
tural niagnets, aph, i o and 1 1 . — Magp- 
netic quality of iron, aph. 13 arid 14.^ — 
Methods of communicating and deftroy- 
ing magnetifm, aph. 15 to 17. 
Method of making artificial magnets 1^2 
The magnetic perfpedive-glafs 128 

The magnetic wand 131 

RECRE- 
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RECREATION XXVULp. 135 

^he communicatee crown. 

A large fewing-needle; that is ftrongly 
touched, is concealed in a crown piece. 
You defire a perfon to lend you . a piece 
of the fame fort, which you change for 
the other, and giving that to the per- 
fon, you difcover whether it be enclofed 
in a fhufF-box, or not, by holding the 
magnetic perfpeftive over the box. 

RECREATION XXIX. p. 135 

T^he magnetic table. 

A magnet is concealed under. a tableland is 
moveable by a pin, at one end of it. 
Small nails are laid on that part of the 
table where the magnet then is, and 
they are attradled by a key you hold 
over them. You change the po- 
fition of the magnet, by the pin, and 
give the key to any one, when it will 
7 not 
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not attrad the nails. You change the 
poiition of the magnet a fecond time^ 
and giving the key to another perfon, it 
will immcdi^te}^ attra^ the mils. 

RECREATION XXX. p. 136 

The myjterious watch. 

Ypii aik any one to lend you his watch, and 
placing it over that part of the table 
mentioned in the laft Recreation^ where 
the nxagn^t is, it will prefently ftop» 
You change the pofition of the mag- 
net^ and defire the perfon to lay his 
watch in the fame place, when it will 
not flop. You move the magnet a fe- 
cond tiihe, and giving the watch to an- 
other perfon, it will flop as before* 

RECREATION XXXI p. 137. 

The bouquets. 

A fmall box of thin wood (PI VII. Fig. i.) 
is contrived to contain two artificial 

flowers ; 
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flowers ; the principal ftalk of each of 
them is ftrongly touched^ but in dif- 
ferent diredions. By holding the mag- 
netic perfpediive over the box you dif- 
cover Which of the flowei-s is conceit 
fed In it. • 

RECREATION XXXII. p. 139 

1l he magnetic diaL 

A magnetic needle is concealed in a hol- 
low circle, (Plate VII. Fig. z.) and op- 
potit^ its north end a pin is fi^ced in the 
border of the circle; over the needle i^ 
placed a dial, that moves freely in the 
hollow circle, and on which . are num^ 
bers, &c* A perfbn 4raws . a picket 
from a baj^, in which there .are £byeral 
divilions, and then turning the hand of 
the dial about it flops at the number he 
has drawn j you having previoufly fet 
the north end of the magnet, by the pin 
in the circle, to that number on the 
diaK 

RECRE. 
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RECREATION XXXIII. p. 143 
^hi magnet teal cards. 

This Recreation is (imikr to the laft^ but 
here inftead of the numbers of the 
hours, one of each of the four fuits of 
the cards arc drawn, and the eight 
names of the cards of piquet are wrote 
(Plate VIL Fig^ 4.) You ofFcr a piquet 
pack to a perfon that he iriay draw a 
card, taking care that he draws the long 
card, as is explained in the firft volume. 

. He then turns the needle round, and it 
flops at the card he drew ; you having 
pfevioufly placed the magnet againft 
that card. This Recreation may be 
<Kverfified by having two needles, and 
letting two per fons draw each a dif- 
ferent long card. 



R E- 



C ON T E NTS.. 271 

RECREATION XXXIV. p. 147 

The dexterous painter. 

There are two fmall boxes and four 
fmall boards, (Plate VIII. Fig. i.) on 

' which diflFerent fubje£ts are painted, 
and in each of which a magnet is con- 
cealed. There is lifccwife a fmall circle 
of pafteboard» Fig.2, on which are drawn 
the famefubjedts £(8 on the boards : this 
circle tuxins on a pivot, and contains a 
magnet. A perfon places any one of 
the four boards in one of tjie boxes pri- 
vately, and you place the othe^ bpx^witlv 
the pafteboard circle^ over it; when the 
magnet in the board will turn the cir- 
cle, till that part of it which is under an 
opening made in the top of th^ box, 
pcefcnt the fame pifiure a& th%tr on the 
board, and whiA js fuj^ofed: tp ]be 
drawn by a little painter concealed iri 
the box, 

R ^ C R £9 
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RECREATION Xxk^-. pri5o 

The cylindrical oracle. 

In the fide of a hollow Cylinder (Pl^te IX. 
Fig.^:j.)t9 cOncdaled « magne^c bar; 
Oft its cQTer is a drclcs^ with mji|ibers, 
aod at. the center of thtt circle ia a 
pivot^ on wluch a magnetic ne;i^le 
turns. . Aperfbn draws a ^^(ilpiiput 
of one of the diyifiops of a bagr ^nd 
atiud timing the needle at the. itpp, of 
the cylinder it flops at the riumher,\Srith 

• iM4iidi' the anfwer contained in .,the 
cylinder is marked ; you having, placed 
^at nnmber over the magnet'c bar 
when' you ^t the cover on*thevcy- 
Hndi** Example of the different an^ 
f*ef s that" May he given to the fiiine 
qaelUon, p« 152. 
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kE CREATION XXXVL p, 1^3 

Xhe myjiical dial. 

There is a firiall bo*, (Plate IX; Fig. 2.) 
knd four boards, Fig. 3 ; in eaidh of thcfe 
Coards 4' magnet is placed, in a different 
jpofitibii/ and on it a diflFefent number 
18 wrotS. A perfdn is to place one of 
tTie boards in the box, arid to choofe 
whether- thi& needle of the dial. Fig; 4, 
when placed over the boxi fhall point 
to the wholes the half^ die doublei o^ 
triple of the number oti the board; and 
ydu theri place the diiti oft the box In a 
determinate pofitiott 4 

REdRXATI01^4 XXXVlLp.156 

^ke enchanted ewer^. ,,. . 

A hollow cone is placed in i eWef , ^(l^late 

X. Fig. !•) at the bottom of which is a 

VouIIL T hole: 
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hole : under that hole a convex mic- 
Tor, and between the hole and the mkv. 
ror is a pafteboard circle, Fig. 3, that 
turns on a pivot. The ewer is placed 
•on a ftaftd, Fig. i, in which is^ a drawer. 
The x^afteboard cktlt k dtvidddihte feur 
}w»t«iitt 'thrw ef which fure painted the 
.fione Jigures aii on three ef the boards^ 
Fig. 5, Jted the fourth h left blaak :. 
this ps^board circle contsube a miaig- 
ixetic JLeedky and the four boftids^ have 
exh a conoearled magnet; therefore 
wlweti ofiie of them is put in the drawer 
tirtdcr the ^wer^ the circle will corre- 
- ip^nd ta the^pofitian of that magnetv 
and a perfon looking into the top of 
the ewer Will fee his own face furround- 
ed with the laead drefs of the figure iix 
the drawer. 



RECRE. 



CONTENTS. 275 

RECREATION XXXVIII. p. 159 

T^he magicians circles. 

There are two hollow fquares that are 
conaeded by a crofs piece which is al- 
fo hollow (Plate X. Fig* 5.) On each 
of, the fquares is a dial, ^ith a move- 

. able hand, and within the fquaxes and 
crof^ piece is a movement, fo contrived 
thart when the hand of one of the dials 
is moved, that of the other fliall place 
hfelf in a determinate polition* On' 
thefe dials are to be wrote certain words, 
taken from tables cohftrudled for the 
purpoie, and when the hand of one 
dial is placed to a certain number of 
words in fuccefflon, that of the other 
directs itfelf to words which compofe 
the anfwer. Method of varying this 
Recreation, p. 164. 
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RECREATION XXXIX. p. 164 

T^he box and dice^ 

At one end of a long follow cafe or pc- 
deftal (Plate XI. Fig. i.) is drawn a cir- 
cle, divided into twenty equal parts, in 
which are marked the points that can 
be thrown by two dice. At the center 
of this circk is placed a magnetic nee- 
dle, which is direded by a bar under- 
neath it.. At the other end of this pe- 
deftal is a vafe that has different divi- 
fions, in which dice are placed, that 
feem to be thofe thrown in at the top of 
the vafe. When the needle is turned 
round it will flop at thofe points in 
the circle that arifwer to thofe on the 
dice in the vafe : the bar underneath the 
circle having been previoufiyfet to thofe 
points. * 
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jRECREATIOI^ XL. p. 168 

* ^he {?cx offtowers. 

There ar^ Xwp :cafes, ^{Plate XI. Fig. 3 and 
4) in each of which . two floWers arc 
placed, and in ea,ch ,of tl^em is conceal- 
ed a magnetic bar, fixed in a certain 
diredion : thefe cafes are put in a box 
;of very thin wood. Fig. 2. and when 
;the magnetic perfpedive is held over 
them, it is readily difcovered, by the 
diredtion of the needle, what flower i^s 
in that part of the box. 

Jl E C R E A T I O N XLI. p. 170 

^he bo?c of metals. 

fsx the bottom of a bo;s:, .whofe cover is 
as thin as poffible, (Plate XII. Yig. i.) 
are fix boles, exadly fimilar, and ii;i thefe 
holes are placed tablets, thft c»ch of 
^hexn contain a magnet, in a different 
T 3 pofition, 
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pofition, and that is covered with a thia 
plate of difFcrent metal. There is a 
magnetic perfpedive, Figr 2, that has 
two circles marked with the .letters of 
the diflPerent metals, and from its center 
is drawn an index. If this perfpeSive 
be held over any one of the tablets, in 
fuch manner that its index is perpen- 
dicular to the fide of the box, the nee- 
dle in the perfpedive will point to the 
letter of the metal over which it then is. 
This box of metals far preferable to 
thofe formerly exhibited, p. 1 7 3 . 

RECREATION XLIL p. 174 

T/ie magnetic oracle^ 

There are eight tablets that each contain 
a magnet, in a different pofition; there 
is alfo a dial marked with the digits 
from I* to 8, (Plate XIL Fig. 5.) and 
thirty-two fmall rundlets that have the 
fame numbers. On the tablets quef- 

tions 
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tions are wrote, and four of the rundlets 

contain different anfwers to each quef- 

tion. A perfon puts the dial over any 

one of the tablets, and turning the hand 

round it flops at the number which is 

marked on the rundlets that contain the 

anfwen 
I 

RE GREAT ON XLTII. p. 177 

The incomprehenfible card. 

A Tery thin fleel magnet is concealed in 
a card. You prefent a pack to a per- 
fon that he may draw one, and offer the 
card with the magnet : he is then at 
liberty to conceal the card, or replace 
it, privately, in the pack, and you tell, 
by your perfpedive," whether it be there 
or not. 

RECREATION XLIV. p, 178 

The two magical cards. 

At the bottom of a fmall box (^Plate XI F. 

Fig. 6.) a pivot is placed, on which 

T 4 turns 
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turns a pafteboard circle tliat contains ^, 

touched needle, and on which tW cards 

I ^ . . f . . . • 

are painted ; and in the top of the bdx 
is a hblc, by which thofe cards are vifible. 
You are to have a pack of cards that 
Jias a lon^ and a wide c?ird, which arc 
the fame as thofe in the box : thefe two 
cards arp to be drawn by two perfons, 
and by applying your magnetic wand 
to the box, either of the cards become^ 
yifible, at pleafure, 

RECREATION XLV. p. i8q 

TAe tnagne^tic planetarium^ 

A round inoyeabje pafteboard is placed at thq 
bottom of a box, (Pl.XIII. Fig. i.) at its 
center a circle is drawn, and feyen other 
circles round that ; and crofs each of thefe 
a mjignet is fixed. Oyer this pafteboa|-d 
another is placed, on which are drawn 
pight correfponding circles; in that at 
the center feyen queftiqns are wrote, 
in the others are words that anfwef 

thofe 
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f bofe queftions, and on each of thef^ 
jcircies .turns a magnetic needle. The 
lower circle is moved by a hand fixe4 
to its axis, which comes through the 
upper circle ; apd when the lower pafte- 
board is moved, the attraction of its 
magnets moves all the needles on the 
upper board. A perfon therefore fet- 
ting the hand to any one of the quef- 
tions in the central circle, the needles on 
the other circles immediately point to 
the words that compofc the anfwer. 

pONSTRUCTION OF THE MAGNETICAL 
AND MECHANICAL TABLE. p. 186. 

Ilnder the top of t|iis table, (Plate XIV. 
Fig. I .) and about one inch and a half 
from it, i§ another furface, on which 
is placed the magnetic apparatus, by 
which the fubfequent recreations are 
performed. The legs of this table. 
Fig,- 2, are hollow, and through them, 
and the ftep that joins to them, 

goes 
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goes a cord) x that comes out behind 
the partition, and paffing over a pul- 
ley, Plate XV, has a weight joined 
to tlje end of it, and to' it is likewife 
fixed an index. On the upper fur- 
face of this table are placed, in fuccef- 
ceflfion, three circles, (Plate XIV. Fig. 
1,4^ and 5.) on whofe circumference 
are different numbers of divifiohs, that 
correfpond to the divifions in the feve- 
ral columRS of the table, Plate XV. 
One of thefe circles is placed on that 
part of the table which is over the mag- 
netic bar ; on the circle is placed a fhal^ 
Ibw bafon with water, in which floats 
the figure of a firen, that contains a 
touched needle: therefore, when the 
perfon behind the partition places the 
index on the cord againft any one divi- 
fion of the table, he will, by moving 
the magnetic bar under the circle, make 
the firen point to a letter or number in 
a corf efponding divifion of that circle. 

RE- 
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RECREATION, xtvt p. 1^4 

To make thejiren of the magnetic table point 
to all the letters of a given wjord. 

On, three cards that are ^ach of a dif- 
ferent fize, are wrote the; iiames^of 
three perfona or, cities. ' Thefe three 
cards being given to any perfon^ he 
keeps one of them and returns you the 
other two, which yqu lay afidc without 
looking at thenni, and the fircn immedi- 
ately points to the letters dial compofe 
the word on the card the pejrfon. has, 
taken. For you diftinguifh . by the 
touch which of the three cards is chpfe, 
and by certain words, previoufly aereed 
oh, make it known to the qonfedefate. 

The fren is to point out the time exprejfed 
by any given watch^ p^ 195 

A part of the ftep on which the oper- 

atpt.ftands goes through the partition, 

6 and 



g«4 CONTENTS. 

and is moveable, like a lever. Th<5 
Mratch i6 laid on the table, and the iter- 
ator prefles down the ftep with his foot 
as many times as are equal to the num- 
ber of hours ; which the confederate 
}^hlnd the partttiou [obferving, makee 
the firen point to that number, A fi^ 
milar fignal is then made for the quar<*> 
ters and minutes. 

To make the Jiren point to three numbers 
that have been chofetf by three different 
perfonsy p. 19$. 

Thefe three numbers are drawn from ^ 
bag, in which there are feveral divi- 
fions ; and the confederate knowipg 
what thofe numbers are, makes the firjeii 
point to them. 



AqtupT 
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A quejiion being propofedj the fir en gives 
the anfwer\ though the perfon who eX'^ 
hibits the recreation does not know the 
quejiion, p. 198. 

On five cards are wrote five diflFerent 
queftions^ but which may be all anfwer- 
ed by one word. A perfon choofes any 
one of thefe cards, and lays the reft a- 
fide : the confederate knowing the word 
that will anfwer it, makes the firen 
point to the feveral letters which com- 
pofe that word. 

RECREATION XLVII. p.200 

Hhe fagacious fwan. 

On the top of an oblong box (Plate XVI. 
Fig. 1.) is placed a fliallow bafon, in 
which floats the figure of a fwan, that 
contains a touched needle. Round this 
baibn are placed fix fm^l vafes, and in 
each of them is put an anfwer to a quef* 

tion. 
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tiott.' At the other end of the box i5 
lata iV6ty egg, dfi a hbllow ftahd. There 
^rt fix etwees, fig, 3, of different 
lel^gths/ and ffeat each cohtkih a qiief- 
tion. A perfon having chofe one of 
the etwees, takes out the queftion, and 
pats the etwee into the egg, and by 
Ihutting down the top of the egg preffes 
the etwee ddWn th6 hollow ftahd, and 
againft a movement i'n the box, F%. 2, 
by which mean a magn^ie bii* is broijight 
under a particular part of die bafon, ac* 
cording to the length of the etWee^ and 
the fwan is thereby direded to the vafc 
that contains an anfwcr to the queftioh* 

THE COMMUNICATIVE BELL. p, 205 

In a hoHow cifcuhr box (Plate XVII. 
Fiji^i I.) there h fixed a fmall bell, and 
at the center of the box is a pivot, on 
^hifch is placed a touched needle, that 
feai at.feftch eHd i FmaH brafsknob. The 
botfbifi of this box is covertd With 

^ gauze. 
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gauze. This box is placed on the mag- 
netic table, over that part where there 
is a large magnetic bar, by moving of 
which the touched needle on the pivot 
is made to ftrike the bell. 

RECREATION XLVIIL p. 207 

To tell^ by the commuhicative belly the card 
that a per/on has drawfi from ^the pack. 

The founding of the bell figntfies yes^ and 
its lilence no. — You are to prefent the 
pack in fuch manner that the iperfon 
will naturally draw the card yoa offer, 
and which is known to- your confede- 
rate. You then alk feveral queftions of 
the bell, which your confederate re- 
folves, either by making it fonnd or re- 
main filent. 

To tell hy the bell at nsohat rtumler from the 
top any card of a pack h placed^ that a 
perfon fhaU name^ p. 208. 

The cards of piquet being previoufly 
packed, they are to be fliuffled in the 

manner 
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manner direded in the firft volume, ana 
they will then be in a determinate or- 
der ; of which the confederate having a 
copy, and hearing the name of the card 
the perfon has chofe, makes the bell 
ftrikc the number at which it is from 
the top. 

RECREATION XLIX. p. 211 

T^lie magnetic balance^ 

A pair of fteel fcales, that are gilt and Very 
true, (Plate XVII.Fig; 2.) are fufpeild^ 
ed over the magnetic table, hear Vhe 
part under which the bar is placed^ 
Two pieces of money that are prccifely 
of the fame weight being put in thefe 
fcales either of them is made to prepon- 
derate at pleaftire. The confederate, at 
a fignal given, bringing the bar under 
one or other of the fcales. 



RECRE^ 
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RECREATION L. p. 214. 

Thefympathetic dials. 

brieof thefe dials has a catch on the out- 
fide, by which it is flopped at pleafure : 

' the other has a fteel catch within thd cafe, 
that takes the fly of the movement. 
A large bar in the magnetip table, when 
brought under this dial, attracts the 
catch arid puts the wheels in motion, 

. Lut when the bar is moved from it> the 
motion ceafes immediately. You there- 
fore give the dial with the, flop to a per- 
fon, and tell him that wheii he flops that 
dial, or puts it in motion, the other on 
, the table will, by fympathy, flop or move 
alfo ; and by mounting the flep you 
make, it adl accordingly. 

CONSTRUCTION OF THE MAGNEtIC 
ROLLER, p. 217. 

This roller confifls of ajiong and narrow 

piece of wood, (PI. XVII. Fig. 5.) on 

which there are twelve circles, and in 

♦ each of them a magnet, placed in dif- 

Vol. Ill, U ferenr 
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ferent dire£tions from the others. ThiS' 
roller is placed at the bottom of the mag- 
^ netic table, and moves upon two cylin- 
ders, being drawn by a firing that goes 
down a leg of the table, through the 
partition, and over a pulley placed oathe 
other fide of it : to this firing a weight 
and an index are faflened. Under the 
pulley is placed a table, p. 220,. that has 
five columns, which contain numbers, 
letters, the nafnes of cards, countries, 
&c. and in each oJthefe columns are ten 
divifions that correfponcj to the ten cir- 
cles on the roller : fo that when the In- 
dex on the firing is fet by the confede- 
rate, againfl any one of thofe divifions, 
the circle on the roller that anfwera to it 
is brought to a certain part of the mag- 
netic table, that the bar it contains may 
adt on the needle of fome machine to be 
placed overit. 



RE- 
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RECREATION LI. p. 221 

^he magicians box. ' 

In a fmall hollow box (PI. XVIIL Fig. i .) 
IS placed, on a pivot, a pafteboard circle. 
Fig. 3:, which has ten equal divifions, 
in five of which cards, &c. are painted, 
and in the middle of it is a magnetic 
needle. In the top of the box is a hole, 
nearly of the fame fize with one of the 
divifions on the circle. Over this box 
is placed a glafs cover, Fig. 2, and when 
it is put on the magnetic table, over the 
roller, any part of the* circle may be 
made vifible by bringing the proper cir- 
cle of the roller under it. A fimilar 
experiment with a circle that has the 
names of five cities wrote on it, inftead 
of the cards, p. 224. 

RECREATION LIL p. 225 

T^he myjlical dial. 
This dial has ten divifions, in which a; 
wrote the nine digits and a cypher, a.:J 

U 2 XI 
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it has a magnetie needle for ^n iiidex« 
which pbints to any one of the ten di^ 
yifions on the circle, according to the; 
pofition of the magnet in the part of thq 
roller over which it is placed. Method 
of fhowing by this dial the numbers 
that two perfons have chofe, their fiiffl, 
or their produdt, p. 226. 

RECREATION LIII. p.22^ 

ITAe magical game ofall-fours. 

There muft be a circle with twelve divi- 
fions, on fix of which cards are painted, 
and to which fix of the divifions of the 
roller correfpond. A pack of cards are 
previoufly difpofed, according to the 
manner explained in the firfl: volume ; 
fo that after the cards are dealt they can 
be played only one way. The other 
perfoD playa his cards, yours remain on 
the table,, and every time you are to 
play you direct another perfoa to look in 
at the top of the box, (PI. XVIII. Fig.?,) 
and fee wh^t (fard is played, ypur con-. 
6 federate 
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^derate having brought the proper c^rd 
in ri£w^ by moving the roller^ 

IIEQREATION LIV. p,23i 

The ifjtefligentjly. 

The.fpace between two concentric* ciroJes 
contained in a box (PI. XVIIL Fig. 5,) 
is divided into ten equal parts, in each 

rof wjiich a letter is wrote 5 and at the 
center of the circle, is placed a pivot, 
that holds a magnetic needle, at the end 
of iwhich is tha figure of a fly : all the 

. ijeedlci except that part to which the fly 
i$ fixed^ is concealed by a paper placed 

over it. There are laid on. a. tablea par- 
cel of cards, jproperiy packed, and on 
each of them a qucftion is vrrote; You 
afk a perfon at what nutnber:>th€ card 
Ihall be to which the fly fliall give him 
an anfwer. Whea he has determined, 
you place the box over the roller, and 
your confederate knowing the queftion 
on the card, makes the fly point to the 
letters that compofc the anfwer. 

REG RE- 
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RECREATION LV. p. 236 

The multifarious verfe. 

On eight tablets that are of the fame fize, 
and that exadly fill a box, (Plate XI3L 
Fig. I.) are wrote the eight words of a 
liatin verfe, and in each of them is placed 
a magnet, in a diflFerent pofition. Over 
this box is placed aboard, Fig. 2, that 
has eight circles, whofe centers are di- 
Xt&lj over thofe of the tablets : round 
each of thefc circles are wrote the eight 
words of the Latin verfe, and on each 
of them is placed a needle. Over the 
board and box is placed a glafs frame, 
Fig. 3. If a perfon put the tablets in 
any pofition privately, then cover the 
box over with paper, and place it under 
the board, the needle on -each circle will 
point to the word on the tablet under it ; 
. fo that by looking into the top of the 
box you will always know in what or* 
der the tablets are placed. 

RECRE. 
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RECREATION LVL p. 24a 

T/ie communicative mirror. 

In a box (Plate XX. Fig. i.) is placed a 
pivot, on which is fixed a pafteboard 
circle, Fig. 22, that has a touched nee- 
dle, and on which are painted three 
cards. Over this pafteboard is a hole, 
in the top of the box, and over that is 
placed a hollow glafs pedeftal,on which is 
fixed a lube, containmg an inclined mir- 
ror. There are three tablets that have 
each a card, fimilar to thofe on the cir- 
cle, and a magnetic bar. One of thefe 
being placed in the box, Fig. 3, and 
that put in the other box. Fig. i, under 
the circle, it will place itfelf in a corre- 
fponding pofition ; fo that a pecfon 
looking into the tube will fee the fame 
card as that on the tablet concealed m 
the box, and he will feem to fee it in 
the mirror placed oppofite the tube.., 

RE- 
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RECREAtlOisI LViL p; 243 
The bok of dice bj rejlectiori. 

At each end of a long box (Pi. XX. Fig. 4,) 
is a fmall hole, and over the ends are 
placed two hollow cubes ; Under each of 
thefe cubes is an inclined mirror^ and a 
fmall touched needle on a pivot. The 
top and two longeft fides of this box are 
ofglafs, lined with a thin paper. Therd 
are two dice, that have concealed in each 
of their fides a fmall magnet : fo that 
when thefe dice are placed in the cubes, 
in anypofition, you will fee, by looking 
in at the hole at each end of the box, the 
pofitton of the needle under each cube, 
and confequently difcover which fide of 
each die is next the top of the box. 
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